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Warning The Surgeon Genera! Has Determined 
That Cigarette Smoking Is Dangerous toYout Heairh 



The Camel World 
of satisfaction come? 
to low tar smoking 

This is where it all started. 
Camel quality, now in a rich tastin 
Camel blend for smooth, low tai 
smoking. Camel Lights brings ttr 
solution to taste in low tar. 









Your insulation’s effectiveness 
can be reduced if you 
don’t have a vapor barrier. 

Now, a latex vapor barrier that goes on like paint. 



Why you need » vapor harrier , . . 




outside 



m-sr-da 



L Warm moisture from inside your 
house penetrates exterior walls. This 
moisture cart condense and freeze in- 
side cold outer walls. Insulation and 
building materials gel wet, frost forms, 
and heat is conducted to the outside. 




2. One coal oflnsul-aid™ puls a vapor 
barrier on your interior walls. Keeps 
most of the warm, moist healthful air 
inside. Your insulation stays drier, 
more elYcetivc. Helps keep fuel bills 
down! 



Your family produces gallons of 
moisture a day. 

That's right, the average family of four 
produ ces 4 or mo re ga 1 lo ns of moistu re 
each day, Just from taking showers. 






Washing dishes. Washing and drying 
clothes. Cooking. Breathing and per- 
spiring And if you have a humidhier, 
you II produce Kalians more moisture 
mvr 24 hours. 



Independent lest* show urn* coat of 
Ixisiil-flid can cut heat loss Ihreugh 
walls yp to 20™*. 

Ii you're planning on painting, plan 
on using Insut-aid, And remember. . . 
you can do it just a room at a time. and 
only the interior walls that face the 
cold outside. In most rooms, that’s 
just one or iwo waits plus the ceiling 
f but only if beneath cold attic space). 
And you ’ft cut heat loss through those 
waifs up to 20 %, 



Insul-aid helps prelect 
exterior damage, too. 

Vapor from inside your 
home - penetrating exterior 
walls- also causes ex- 



terior damage. The lack of a vapor 
barrier inside is the major cause of 
paint failure on the outside: peeling, 
blistering, staining can occur, htsuf- 
aid keeps up to nine times more moisture 
inside. 

I n mi laid exceeds ¥ HA standards. 
Minimum property standards ol the 
Federal Housing Administration call 
For a vapor barrier having a vapor trans- 
mission mte not exceeding / perm to 
be installed on the warm side of Ihe 
walls (except for unfurred masonry 
walls). more than meets this 
standard. 



Your (.Hidden dealer has a Keep the 
Warm Inside" brochure with the whole 
slory. And he has the 
Insul-aid you need 
to do it. 



BBS, 
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BUILT IN GERMANY 



RACK AND PINION STEERING 



ACK SEAT 



SOLD AND SERVICED AT OVER 
5,000 FORD DEALERS 



WIDE HATCHBACK DESIGN 



TRACTION OF 
FRONT WHEEL DRIVE 



QUICK 

ACCELERATION 



EXCELLENT 
FUEL ECONOMY 



FIESTR. UIUNDERCHR! 



Imported From Germany, 

Ford Fiesta is Europe s most suc- 
cessful new car in history. (Based 
on new car nameplate sales in the 
first 24 months.) It's an import 
buyer's dream . A car that s at home 
on the San Diego Freeway as well 
as on the high-speed autobahn. 
F testa— Wunde rear. 

Excellent Performance, 

Performance is what Ford Fiesta 
is all about With front wheel drive 
and Michelm steel-belted radials 
to help take you up hills, through 
mud and over ice and snow. 



Rack and pinion steering for 
direct response. And acceleration 
that will absolutely move you. In 
Ford tests. 1978 Fiestas acceler- 
ated from 0 to 50 MPH in an 
average of about 9 seconds. 

Excellent Fuel Economy, 

Fiesta gives you excellent fuel 
economy. EPA estimated mpg 
[26]. Highway estimate: 39 mpg. 
Compare this to other cars. Your 
mileage may differ depending on 
speed, weather and trip length. 
California mpg is lower. Actual 
highway mileage will probably be 
lower than estimate. 



At Over 5,000 Ford Dealers. 

Fiesta is built in Germany and a 
success throughout Europe, but 
it s sold and serviced at over 5.000 
Ford Dealers and backed by Ford 
Motor Company. Dearborn. Mich, 
Test-drive a Fiesta and see why 
we call it Wundercar. 



FORD FIESTA 

FORD DIVISION 
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THE SCOUT FRAME. 

WE OVERBUILD IT IN CASE 
YOU OVERLOAD IT 



Anything less is just a can 



AU-iwlikd 

box fru ttte construction 
fare Urn nyidlSV 



1 hu'k i of V“ mufpCnHitm 

with hmt-Icut s proofs 
for u 6,20ibpoUmi 
ifruss tvhiclc rattruf. 



our competitors' And the Scout 
engine 1 is limit to provide more 
torque with lose effort. 

So don’t buy something I hat loo k* 
liken 4- wheel drive vehicle. Buy 
surivthing 1 hat's hud: hke one. See 
your International Harvester Scout 
dealer and test drive a Scout II, 

SSI (.Traveler 11 orlerra! Eiecause, 
from the frame up . , .anything less 
is just a car 

HI 

INTERN AVION At HARVESTER 



I Liiiy-duty iLxtcs 
for increased Sou out 
and hmd-hmdiHif 



Strip away the rugged 
exterior, and some 4 wheel drive 
vehicles might look a tot like 
the family car, Bui not the 
International Scout. We build u 
from the ground up as a sports- 
utility vehicle, with parts strong 
enough to take the 4-wheeling, 
heavy hauling and all the other things 
a Scout does best , 

Strong from the start. Take the 
Scout steel hox frame, for example, 

It’s all-welded, instead of riveted, 
for the extra rigidity to hold up 



under heavy loads and humpy 
roads. The Ihings that can bend 
ordinary frames out of shape 
Heavy-duty help. The frame is just 
the start of Scout's built in dura 
hi I it y. Our heasy-duty axles are 
rated to carry heavier loads than 



SCOUT 



LETTERS 

TO THE EDITOR 



Coast Guard deserves credit 

I know it was just an oversight, but 
you forgot to mention the Coast 
Guard in your otherwise fine article 
Modem Search and Rescue: Call Out 
the Computer* i! '(page 103, May '79). 
You mentioned everyone from the 
Air Force to the Civil Air Patrol, hut 
neglected the Coast Guard, even 
though it was one of their helicop- 
ters that, made the rescue referred 
to in the story, 

TIMOTHY REI1> 
£ T. LOUIS 

Wr certainly didn't mean to alight 
the exemplary work of the Coast 
Guarel in the ease- As a tragic foot- 
note to the xtory, the two Coast Guard 
helicopter pilots in the Vermont res- 
cue last December were hilled Feb. 1# 
when their helicopter plunged into 
the Atlantic ISO miles east of Cape 
Cod during another rescue mission* 
Copt. G. Richard Burge and Lt. 
Cmdr , James D, Stiles died trying to 
pick up an injured member of a fish- 
ing boat ere to. Their deaths are an- 
other reminder that no rede tie mis- 
a io n is ever routine , 

Your move 

I noticed with amusement Shelby 
Lyman's comment concerning 
Chess Challenger’s eighth move in 
its game with Boris <jPM Cronms the 
Computer Chess Champ, page 118, 
May '79). He wondered why Chal- 
lenger did not ‘’simply castle/’ I 
know the answer. Challenger was 
deliberately programmed not to cas- 
tle, except in "mate in two” situa- 
tions. I called the manufacturer and 
they said that they had encountered 
^programming problems" with cas- 
tling and en passant, but that the 
machine would perform such moves 
if the user would apply the special 
move keys. Being an avid chess play- 
er, this upset me, because if these 
moves were not part of the program, 
the machine could not make the best 
moves. 

D,G. BROYLES 
DUNKIRK, OHIO 

The manufacturer acknowledges 
that earlier models of the Chens Chal- 
lenger did not castle often enough, 
and that player instructions in the 
manual for ew passant were incor- 
rect. Both problems were fixed as of 
January '79, they say. Owners wish- 
ing to correct the problems on older 



machines may call the company's 
customer service department collect 
at (395) 888-1000, 

At last 

Gotcha! Finally, after reading PM 
since the Fifties. The captions for 
the Chrysler Airflow and the DeSoto 
{Fup. Car Care Really la Easier 
Than Ever!, page 158, May '791 on 
pages 160 and 161 are tran&posed- 
PM is beneficial reading. 

ROBERT E, WINTERS JR. 

RALEIGH. N.C- 

Praise from across the pond 

1 must write and thank you for the 
excellent reading and information 
contained in Popular Mechanics, It’s 
truly a must for all do-it-yourselfera 
and craftsmen. Being a carpenter 
and joiner myself. I have learned 
quite a bit of useful knowledge from 
your articles. 

I was a subscriber in the late ’fids 
and early ’60s. Your present editions 
are far, far better than in those 
years. Your publication puts all the 
do-it-yourself magazines produced 
in Great Britain to shame* 

M J, FAR WAN 
SHROPSHIRE. ENGLAND 

l Vs nice to know set* have fans on 
both aides of the Atlantic. 

Update on a lean-to 

Tam sending you this OSH A bulletin 
in reference to the scaffolding story 
{Speed Up House Painting On a 
Scaffold You Build, page 139, May 
’ 79 ). 

MARK CARROLL 
ALBUQUERQUE, KM, 

The safety bulletin sent by reader 
Carroll my a that lean-to scaffolds 
(like the. one in the story) are prohib- 
ited in the construction industry by 
OSHA regulation 1928451 (a) (2), 
The designer of the scaffold suggests 
securing the scaffold to a cleat that*n 
temporarily nailed to the house. 

Evolving controversy 

With reference to the Letters column 
in the May issue (page 12): T am at a 
loss to understand just what you 
mean by a Divinely-directed process 
of evolution, as there is absolutely 
nothing divine in the so-called pro- 
cess of evolution. I happen to have 
several versions of the Bible, and in 
each one it says that God created 



man after His own image. After 
reading the Bible from cover to cov- 
er on many occasions, I find abso- 
lutely nothing from which one could 
possibly relate evolution to the 
teachings of this book. 1 agree with 
Mr. Brannigan 100 percent in his re- 
marks relating to his ancestors* 

However, I won’t go so far as to 
threaten the cancellation of my sub- 
scription, as its prime purpose re- 
lates to mechanics. 

HOWARD H FOGG AN 
SENECA, PA. 

Bits and pieces 

You write about a Stanley power 
wood bit {Workshop Min {course f 
page 104, Jan, ’79). I’ve looked high 
and low and no one £eems to know 
anything about it. Can you help? 

WILLIAM H. SCRUGGS 
MILLSTAITT, ILL- 

The Power Bare bits referred to in 
the story arc code j V o, 105 from Stan- 
ley, If your local dealer ca n't order 
them for you, write to‘ Edward Ben- 
field, Mgr,, Press Information . The 
Stanley Works, 195 Lake St., Hew 
Britain, Conn. 06050 for the nearest 
local source. 

Good memory 

in your October 1970 issue you fea- 
tured a prototype AMC Jeep vehicle, 
called the XJ00L on the cover and in 
an article on page 120 {A Jeep in 
Wolf $ r Clothing), You may find it In- 
teresting that Motor Trend maga- 
zine, on page 35 of its April J979 is- 
sue, shows a similar AMC Jeepstor 
II that AMC is rumored to be intro- 
ducing in 1980, It looks as though 
Very few changes have been made 
from the prototype that you fea- 
tured nine years ago. 

HAROLD O. HOLIMAN 
GREENVILLE, MISS. 

You're right. Stay tuned as we con- 
tinue to keep our readers a step 
ahead of developments that a re tak- 
ing place in the automotive world 
and other fields. 

Correction 

In the baseball game project in the 
April issue {Play Hail! Yoit Cnr? 
Moke This Game In a Weekend, page 
122), two items in the materials list 
are incorrect. Item J should be 1 pc. 
Vi* X Vi x Item K should be fi pc. 
Vie x Mi x 1 %. m 
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APPLIANCE CLINK 

QUESTIONS ANSWERED 



7-year-old spinster 

Our seven-year-old Speed Queen 
Utoshing machine want's to spin, re- 
gardle sjh of the control dial setting, 
W^ai T e wrong? — Stephen C Coff- 
man, Melbourne, Fla. 

If your unit, has a reverse motor, 
the fluid drive may nut be operating 
and it will have to bo replaced. An- 
other possibility is that the main 
bearing which acts as a brake, may 
not be engaging. In that case, the 
bearing will have to be disassembled 
for repairs, or it will have to be re- 
placed* 

If your machine has a solenoid 
system that controls the spinning 
phase, the fluid drive may not be op- 
erating or the machine may have an 
electrical problem, such as a bad so- 
lenoid. The solution 3s to call a Speed 
Queen service technician* to trou- 
bleshoot and fix the unit. 

More on refrigerator noise 

Wo received two cogent comments 
about “Tracing Refrigerator Noise" 
{Appliance Clinic. page H4, Feb. ’73)* 
One reader revealed his experience 
with a Tecumsch compressor. {The 
refrigerator discussed in the 
February Clinic was a Sears mod- 
el.) 

"Discussion with the regional re 
pair people indicated that this de- 
sign has a high degree of defective 
compressor mounts,” the reader 
wrote, "Since Scars has a five-year 
warranty, they will replace the com- 
pressor with a new one having a bet- 
ter mount design." 

According to Sears, however, 
there has been a "very low number 
of mount failures,” Mounts are not 
included under the five-year war- 
ranty with the sealed system, but 
have a one-year warranty. 

The second letter came from P.L. 
Raugh, operations manager of 
R,P,R. Repairers in Altoona, Pa. He 
wrote: 

"Our company services Am ana, 
Frigidairc, Kelvinator and Crosley. 
The problem described in your arti- 
cle is one all companies have been 
experiencing. 

"According to our current service 
information and our own experi- 
ence, thumping is caused by the 
compressor shutting tiff in the mid- 
dle of a compression stroke. Replac- 
ing the compressor will not correct 
the situation, 

"This problem has become more 

apparent in recent years, with the 



new manufacturing techniques that 
use foam, rather than fiberglass, as 
the insulating material in refrigera- 
tor walls. Foam, though it is very ef- 
fective when it comes to heat trans- 
fer* has a tendency to magnify nor- 
mal operational noises." 

Drying freezer cabinets 

LVTuxf can / do about a GE small-size 
freezer that sweats profuse Ip on the 
outside cabinet? — Charles H. Darn- 
ing, Oxnard, Calif. 

The specific causes of sweating 
are no secret. Here's how to prevent 
the nr 

■ Consider location. Keeping a 
freezer or refrigerator in a damp 
area, such as a basement, can result 
in cabinet perspiration. Also,, 
putting the unit too close to a wall 
may cause sweating. 

■ Test for a burned-out heater. 
Units generally are equipped with 
low-wattage, wire-type heating ele- 
ments called stile and muUion heat- 
ers, They supply just enough heat to 



SERVICE TIP 

Word from a colleague in (he smaJI appliance 
repair profession is that power cords of appli- 
ances drawing 1 0G0 wads or more do not hold 
up because they gel too hot As a result . the 
plug or cord insulation molts, creating a lira 
hazard. This is reportedly happening lo UL ap- 
proved cords. 

Keep on top of (he situation by examining 
your appliance cords often |1 a plug has a high 
spot, or has cracked, particularly around the 
prongs, feptaqs (he cord assembly If cord in- 
sulation is charred, especially near (he plug, 
replace the cord Use a heavy-duty cord, in- 
stead of i he type lhai came with l he appliance. 
Vour appliance or hardware dealer can advise 
you, 




Cords end plugs damaged by Overheating 

are fire hazards, They musf be replaced. 



the cabinet to keep the temperature 
above the dew point. This prevents 
cabinet perspiration due to humid 

room air, 

fl Check for w r et insulation. This is a 
result uf air leaking into a freezer or 
refrigerator through a defect in the 
outside cabinet. Air passes in 
through the unsealed area, deposit- 
ing vapor on insulation. Wet insula- 
tion is the same as no insulation. If 
insulation is wet, replace it and fix 
the defect in the cabinet. 

■ Look for missing insulation* If 
you find a void area, pack in more 
material. Sweating occurs when 
warm outside air hits the cabinet 
surface and comes in contact with 
cold inside air filtering put through 
gaps in insulation. 

Grease 

My Weatingkouse electric range has 
developed vertical streaks which took 
like grease between the oven door 
window panes, t want to clean the 
glass. However, / wos told by H'frifp- 
Wetilinyhou se that f Acre's no way of 
getting inside the glass and that I 
should call a serviceman. Is there an 
alternative? — David W, Caldwell, 
Winnipeg, Man. 

Yea, Here's what to do: 

■ Open the door at about a :lO n angle 
and lift up. The door should slide off 
its hinges, 

■ Lay the door on its face and re- 
move the two corner screws and 
handle assembly. Screws holding 
the handle are accessible from the 
backside of the door. 

• Lift off the buck cover to reveal 
the glass frame. Remove this to pry 
the two panes of glass apart* 

■ Clean the glass with ammonia if 
you can. Streaks caused by splatter- 
ing can be eliminated, but streaks 
caused by heat are virtually impos- 
sible to got off If the glass is heat- 
streaked, you may want to replace 
it. A replacement window consisting 
of the two panes costs about 

■ After putting the glass and frame 

back into position., seal the frame 
outside with silicone sealing com- 
pound to prevent heat, or anything 
else, from causing future streak* 
mg. PM 



If you ha vc a yvesPon about any appfr- 
arice, serttf if (0 Cfrfac, Populat 

MthcJiairaiCS, 22S W*st 57lh St., New VofJc, 
W.Y. I Got 9. Sorry, fctif toli*rs carrnof fur 
urr.wcrecJ rrtdJviduaMy. Problems; of vnde 
ffjtere.51 will be discussed nr tins column. 
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New from NRI! 25”color TV that 

r.-n 1 DIAGONAL 

tunes by computer, programs an 
entire evening’s entertainment. 




Just part of NRTs 
training In servicing TV, 
stereo systems, video tape 
and disc players, car 
and portable radios. 

Only NRJ home trailing prepare you 
so thoroughly far the next pjeat leap forward 
in TV met audio.,, digital systems Already, 
top-of-lbe-lirw TV’s tore digit*] tuning, 
computer programming. is appearing, and itew 
digital audio recording equipment is about to 
go on the market. 

NRI is the only home study school to 
give you the actual "hands-on" training you 
need to handle servicing problems on lornof- 
row's electronic equipment, because oily NRI 
includes this designed- far- learning. IT 
diagonal color TV with electronic tuning, 
buiEt-m digital dock, and computer pro 
grammer as- part of your trailing, With this 
advanced feature* you can pre-program m 
entire evening s entertainment ,eren bury lock 
it In to control children's viewing 

Exclusive 

I>esigned-foH earning Concept 

The color TV you build as part of NRTs 
Master Course looks, operates, and performs 
Like Ihe very finest commercial sets. But behind 
that pretty picture is a unique designed^ 
learning chassis. As you assemble It, you per- 
form meaningful experttnente. You even intro- 
duce defects, troubleshoot and correct them as 
you would In actual practice. And you end up 
with a magnificent, big- picture IV with ad- 
vanced features 

Alsu Build Stereo, 

Test Instruments 

Thai's | ust a start. You demonstrate 
basic principles on the unique NRI Discovery 
Lab * then apply them as you assemble a fine 
AM/FM stereo, complete with speakers. You 
also team as you build your own test instru- 
ments. including a S' triggered sweep oscltfo- 
scope, CMOS digital frequency counter, color 
bar generator, and transistorized volt-ohm me- 
ter Use them far Learning, use them for earn- 
ing as a fall- or part-time TV, audio, and video 
systems technician, 



Complete, Effective Training 
Includes Video Systems 

You need no previous experience of any 
kind. Starting with (he basics. eKclusfoe "hite- 
si?£" tons cover -subjects thoroughly, clearly, 
and concisely “Hands-on” experiments rein- 
force theory for better comprehension and 
retention. And your personal NRI Instructor is 
always available for advice and help. You'll be 
prepared to work with stereo systems, car 
radios, record and tape players, transistor 




radios, short-wave receivers, PA systems, musi- 
cal instrument amplifiers, electronic TV 
gams, even video tape recorders and tape or 
disc viefoo playbacks. 

Send for Free Detailed Catalog. . . 

No Salesman Will Call 

Mali the postage-paid card today for our 
free 100-page catalog with color photos of all 
kits and equipment, complete lesson plans, 
conventem time payment pi arts-, an id Informs, 
tton on other electronics courses. You'll also 
find out about NRI'j new Computer Tbehnol- 
ogy Course that includes your personal mi- 
crocomputer. Or Complete Communications 
with 2- meter transceiver. If cord has been 
removed, write to: 




NRI School* 

Mdiraw-fflll Continuing 
hjlucal ion Unilrf 

ttLf? Wisconsin a™ 
tfWston, t).c. mb 
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HomeSite chain saws 
cut the worktime. 



K mart cuts t he price. 



We've cut the price on two quality chain saws 
made by Horn elite, the chain saw king. There's 
the Homelite 1 2 electric saw (Mode! XEL-i 2) 
with lightweight handling and quiet operation. It's 
double insulated and features a 1.5 -hp 1 l-amp 
motor, plus push-button oiling for longer chain 
life. The Homelite 1 T gas saw (Model XL- 12) is 



a great take-along for rounding up firewood, 
It features fingertip controls for easy handling 
and all-weather ignition. Both saws feature 
Homelite's exclusive SAFE-T-TfP to prevent 
kickback and protect the saw tip. On sale 
through September 1, 1979 at over 1.400 
K mart stores across the (ISA 




The Saving Place 

Ci?n/rlgh1 197ft Km|r| CtfrpQFiiri&n Trey MiChigW 40Q8-J 
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Woodman, spare that handle 

Just as the woodehopping seEison 
looms it head* silting Comes # low-cost 
device to help you save your ax Eind 
sledge handles. A hard-rubber "do- 




Slncti Hand l* Saver should fit handle srtug- 
(y. make certain you specify (he il» when 
ordering. Use liquid soap to get It on. 



nut" slips on under the toolhend, 
where must breakage from missed 
blows occurs. The device is available 
id four size*— regular, large, ax 
eye and ax— and each costs ¥2.98 
postpaid from The Handle Saver, 
Box 26725, Sun Joae, Calif US 159. 
— //.W, 

New ‘Plywood Encyclopedia' 

The American Plywood Assn, has 
just published si revised and expand- 
ed Plywood Encyclopedia with more 
information in it than ever, includ- 
ing nail-size recommendations, an 
explanation of what ei wood founda- 
tion is, and tips on building a floor or 
wall system. 

The 64-page publication, au com- 
prehensive it leaves nothing to 
guesswork, explains finishing, refin- 
ashing and plywood siding, and in- 
cludes a complete guide to plywood 
grades and recommendations for 
their proper application. 

The new edition of the Plywmd 



Encyclopedia is available for $1 
from the American Plywood Assn., 
Box 11700, Tacoma, Wash. 98411, 
Ask for Form X505— H.W. 

For that hand- rubbed look 

The latest interior oil-based wood 
finish from Glidden Coatings & Res- 
ins, 900 Union Commerce Building, 
Cleveland, Ohio 44115, is formulated 
to give the soft T 




The stool above took on an Instant "au- 
Hqua M look after on* coat cl honey magi*. 



Tone only applied to it,) Walnut, 
black walnut, French provincial and 
honey maple stains are priced at 
$2.99, $4,79 and $1 1.49 respectively 
for pint, quart and gallon sizes. At 
paint stores and home centers. — 

HM. 



Nifty little carving book 

Everyone seems to be interested in 
the zodiac; its diagram can be seen 




Design is transferred using carbon paper. 



now on everything from ashtrays 
and jewelry to fashions. Dremel has 
jumped on the bandwagon by offer- 
ing a 16-page zodiac pattern book 
that sel Is for $2, The book shows how 
to carve plaques with ei Dremel 
M o to-T oo I an d a co u pie o f cu tt ers, So 
far, I + ve made two (and my 15-year- 
old son, one) and they've been ad- 
mired by all who have seen them. 
The pattern book is available at 
stores handling Dremel products. 
Dremel Div., Emerson Electric Co., 
4915 21st St, T Box 518, Racine, Wis. 
534 

Get the bugs out 

Garden spraying is a lot easier since 
a Kugwiscr 6220 compression spray- 
er has been, added to my arsenal of 




Spray pattern I* controlled by turning noz- 
ita cap clockwise for fine spray, to the left 
tor long-distance stream. 



yard tools. It holds 2V* gal. of liquid, 
which la effectively expelled: in a fine 
mister long-distance stream. In use, 
turn the pump huiullt coumterc lock- 
wise so spray materials can be 
poured into the tank; pump is pres- 
surized by stroking its handle. Gal- 
vanized steel tank is epoxy-coated to 
resist corrosion < At hardware stores 
and garden centers, $33,39. H,l>. 
Hudson Manufacturing Co., 500 
North Michigan Ave„ Chicago, III, 
60611, — R . Capototfto 



it youVe come across cr new product seme spe- 
oatteanjm, >#t us knowaocui if. wm to PM Work 
te.net). Popular Mechanics S?lh $J . New 

vo*. n y. mn 
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Computers quiz TV students 

Many people have taken college-lev- 
el courses via two-way television. 
However, such courses have always 
required waits for test results and 
have given a student little idea of 
how he's doing compared to other 
students. Now, the University of Mi- 
chigan has applied computers to this 
problem, replacing a whole team of 
teachers with one computer. 

The system uses a sophisticated, 
but relatively inexpensive, mini- 
computer to keep track of alii vari- 
ables, such as test scores, questions 
and answers, and student feedback. 
During a video-taped lesson, the 
computer is programmed to inter- 
rupt and ask a multiple-choice ques- 
tion every two to five minutes. 

The answers from every student 
are displayed. Then the computer 
informs the students wh&t percent- 
age of the far-flung class has chosen 
each answer, A "quick quia" is given 
at the end of the lesson. 

The computer calculates and dis- 
plays each individual's average for 
the day, then each student's run- 
ning average for the whole test se- 
ries, Calculations and feedback are, 
of course, coinputer-instantanous, 

University of Michigan research- 
ers are convinced their study proves 
that two-way computer-TV educa- 
tion is cost-feasible and effective. 

Students in the project are the 
firefighters of Rockford, III., chosen 
because they undergo d atly training 
and retraining, much of it classroom 
oriented. 

The student firefighters “log-in" 
Center their initials into the comput- 
er via personal terminals). The ter- 
minal* by the way, was fashioned 
from a cable-TY channel box, at a 
cost less than half that of more com- 
plex terminals. 

So, if you already have cable TV', 
hnw long before you can take a two- 
way college course on it? Develop- 
ment is still in the tentative stages. 
What makes the Rockford project so 
interesting is that it is the first time 
a major university has shown a com- 
puter-run, two-way TV course to be 
an effective teaching tool- 

Prime time extinct? 

Ever since the start of TV, there has 
been the concept of "prime time”— 
the hours from K:OQ to 11:00 p,m., 
when most people who watch TV are 
at home and watching. It costa more 
to buy ad spots during those hours 
to reach that large audience and 
that's when the networks schedule 



Remember Ohm's 

Now you’ll never 
have (o worry again 
about recalling Ohm's 
Law. Just remember 
thai an Indian sees, an 
Eagle over a Rabbi! ! 

(Or, 3 I ,) I siands 

for current in a circuit 
in amperes; E lor the 
force in volls: R lor 
the resistance in ohms. 
Given any two values, 
il is simple to 
calculate the (bird 
one. Just visualize 
il alf properly! 



the majority of their new show's, 

Morton J. Fink, a senior vice pres- 
ident of Sony, has predicted that the 
videotape recorder (VTR) will make 
every hour of the day or night 
‘'prime.” Fink, looking at things 
from a Sony point of view, sees vid- 
eotape recorders (Sony's among 
them) gradually working their way 
into ahnost as many homes as there 
are TVs, Once a person has the capa- 
bility of setting a timer to tape a 
show — what difference does it make 
what time the shew comes on? 

You could as easily follow the ex- 
ploits. of Murk amt Mind# if they 
were shown at 3:00 a-m, as you could 
during prime time. Fink sees this 
possibility as providing “networks" 
for every taste. "Therell be time for 
art," he says, "for religion, for sci- 
ence, fur tennis lessons, for a host of 
other subjects which today are ne- 
glected.’' 

We hope he's right. But then 
again, perhaps it will only mean an- 
other eight hours' worth of violence, i 
jiggly girls and macho detectives. 
Ultimately, the choice wil! lie with 
the audience. 

New video disc contender 

Panasonic (Matsushita) has a video 
disc machine in the works, hut 
they're trying their best to keep the 
lid on its specifications. Latest ru- 
mor has it thatit will use a nine-inch 
disc and a quartz stylus. 

Unlike the existing Magnavox 
system that Uses a laser for pickup 
and does not actually contact the 
disc, the Panasonic system would re- 
quire dlsc-to-stylus contact — like an 
LP record. This would have to result 
in some wear on both disc and nee- 
dle, The prototype does not offer 



such features as freeze-frame and 
fast-forward, but a marketable ver- 
sion would be priced $200 below la- 
ser units. 

Will the video disc system you fi- 
nally buy be a laser or quartz pick- 
up? Only lime — and the quality of 
the delivered images — will tell! 

Hand-held computers on tap 

Panasonic, in another move, an- 
nounced at press time that they will 
soon be making available the first 
handheld personal computer, A 
spokesman claimed it "will give 
birth to an entirely new field of con- 
sumer electronics." 

The raleulator-sized unit will fea- 
ture a built-in keyboard and offer 
peripherals ranging from a printer 
to a voice-synthesizer. More inter- 
estingly, Matsushita claimed that 
the unit will be able to accept n/f 
memory chips, those that are now 
available and any that will be re- 
leased later — including bubble 
memory. This would result in a fan- 
tastic capability to store and process 
information. 

We will feature a more detailed re- 
port after we actually examine the 
unit. Wi 
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fwarm flavor Smooth even 
(taste. Solid satisfaction 
Only from the Came* Fitters 
l blend of Turkish and domesti 
(tobaccos. i 
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ALL OUTDOORS 



Building better fishing 

iinia.ll trees, brush and old tires tied 
or chained together and anchored 
underwater in bays and coves have 
been found to make idea] fish at- 
tracters. Minnows like tile shelter hj f 
these constructions, and bigger fish 
like the minnows, Fishermen like 
the concentrations of action, and re- 
cently the Tennessee Wildlife Re- 
sources Agency, with the help of the 
Young Adult Conservation Corps, 
has started to install 2K2 of these 
fish attractors in the Norris and 
South Holston Reservoirs- Each is 



Dual-fu&l energy option 

Providing an old answer to a new problem, 
Winnebago is installing, a converter to bum LP 
gas, instead ol gasoii no. as an optfon m some 
ol their new Winnebago and Itasca mol or 
homes. 

Engines will shift tram one fuel to Ihs other 
with ihe flip of a dashboard switch- Since most 
nrioior homes already come equipped wi(h LP 
tanks to supply stoves, water heaters, fur- 
naces and refrigerators, adding the necessary 
conversion is simplified Cost; about £600 to 
S800 




Outsider Itasca with kit looks standard- 



being noted on maps available from 
the TVA, so an angler can head right 
for a spot where the fish ought to 

be. 

Certificates and shoulder patches 
arc being awarded to fishermen in 
Manitoba who crimp or cut off the 
barbs of their hooks and then re- 
lease any trophy fish they won’t be 
ealing.Tho "Go Barbies* 1 ’ campaign 
is expected to make it easier to re- 
move fish from hooks and increase 
the record-size? fish in the province’s 
many notable streams. 

Want to go t y o u ngste r s T or a n y one 



The new conversion includes a vacuum fuel 
lock, propane converted healed by hoi water 
from the engine, gaiarr mixer and carburetor. 
In addition to saving gasoline, use qf LP gas Is 
expected lo reduce engine maintenance, low- 
er emission levels, provide smoother slabs 
and performance with the f 1 0-octane fuel and 
Supply longer life for engine Oil, In many areas, 
LP gas is priced lower ttian gasoline and, with 
25,000 retail LP outtsls, a dual -fuel AVer 
should be able to cover more miles with less 
worry and cost 




Inside: Conversion Is a compact unit. 



else, started fishing? Instructor and 
student guides for group classes are 
now available from the American 
Fishing Tackle Manufacturers 
Assn, at nominal cost. Write Bob 
Bluth, AFTMA Sport Fishing Edu- 
cational Foundation, 2625 Clear- 
brook Dr., Arlington Heights, 111. 
60005, 

Or, if you'd like to set a wurld rec- 
ord, join the International Game 
Fish Assn,, 3000 East Las Olas 
B3vd., Fort Lauder dale, Fla. 33316. 
Among the advantages is a free copy 
of their handsome new volume. 
World Record (lame Finkes, which 
now includes freshwater and fty- 
rod, as well as saltwater records. 
Mon members can order it for $5.^5 
postpaid. 

Off-road and on 

Drivers who like to head away from 
the beaten track have had more 
than their share of neglect and 
abuse. But now there is a book just 
for them. Galled l nternat ioimt Scout 
Fou r- W "h c e l- Dri ye So rth A m e ric cm 
T nx \l Gu ifh\ the vol u me features ar- 
ticles, maps and where-to-gq sugges- 
tions. It whs prepared by Rand 
McNally's outdoor expert, Dick 
Dunlop; check International Scout 
dealers for a copy. 

For RV travelers without a rig, 
both Coachmen Industries, Middle- 
bury, Ind-i and Winnebago Indus- 
tries, Forest City, Iowa, have rental 
plans. And for travelers looking for 
gas savings, there's the new Ryan's 
G r? .s G n i. fit ' , a c o a st- to ■ co a st d i recto- 
ry of discount self-service gas sta- 
tions. It’s $2.50 postpaid from RMS, 
Bos 2Q9U5, Billings. Mont, 59104, 



Conversion supplies tIO-octane-lype fuel. 





shuts automatically when engine stops 



AIR CLEANER 
CONTROL PANEL 



ADAPTER TO GASOLINE CARBURETOR 



LP- GAS 
FUEL TANK 



ENGINE 



valve 



appliance 

TAKEOFF 



HYDROSTATIC RELIEF VALVE 
LP-GAS CONVERTER 



VACUUM FUEL LOCK AND 



HOT 

WATER 

HOSE 
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SHUT-OFF 



Things to come 

Old boat and motor lovers will head 
for Clayton, N„Y M Aug. 18-19, for the 
annual Shipyard Museum Antique 
Boat Show. And the sportsman's big 
date next month will be National 
Hunting and Fishing Saturday, 
Sept. 22. »t 






Some people set their sights higher than others. 



Seagram's V.O. 



* 



The symbol of imported luxury. Bottled in Canada. 

Enjoy our quality in moderation. 

Canadian whbky A Wend of Canada^ finest whiskies. 6 years dd EK? ® Proof. Seagram Distil lev* Co., N YC 




You wouldn’t go 
on vacation without 




Kero-Sun— 
a sweater for the 

whole family. 



The Kero-Sun Radian 1 10 kerosene heater is so lightweight, you can take it any- 
where, And there are some chilly summer evenings when a bit of extra heal is 
mighty welcome. A Kero-Sun operates in places where electricity It only a fond 
memory. Like an unheated mountain cabin. Or on a boiil, Or in a beach house. 

There's np smoke, no odor, mid each model has been safety- tested. Each has 
an automatic, battery-powered igniter, ho you don't need matches la light one, 
and on automatic shut-off in case of tip-over You gel 9,400 BTUs/hr, foe 30 hours 
on 2 gals, of f uel. 

If you're going off on vacation, don't go without a Kero-Sun heater, (Thai way, 
you won't have to worry even If you forget to pack the sweaters!) 




KERO-SUN 




PORTABLE HEATERS 

CnpyrlgM 1 070. Kite) -Sun. Inc 



Please send me full facts about Kero-Sun portable 
beaters and the name of my nearest dealer. 

Name 

Address __ 

City State Zip 

KERO SUN, INC., DEPT. M 89. KENT, CT 06757 
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HINTS 



Labels that don’t come off 




Make waterproof labels for (lark- 
room bottles with 2-in, -wide adhe- 
sive tape. Use ballpoint pen for 
marking-; felt-tip writing usually 
washes away , — Terry Huttn 



Lens-mark lightener 




Index marks and other engraved 
lines and characters on a lens 
barrel can be made more visible 
through the application of tight- 
colored lacquer. Try the white flu- 
id used to correct typing mis- 
tukos. Apply with small brush or 
toothpick. — Walter E. Burton 



Jugs for developing 




Two-gallon plastic Jugs can be 
cleaned out to make rockable 
8*10 developing trays. Handles 
make agitation easier. Spouts re- 
el Lu-r spillage when you pour back 
chemicals, — David W. Roberts 



MS IS THE AHNIT 








BACK HOME,! WOULDKT 
MIND DOING THE WORK I’M 
DOING here: S^sSSSJc* 

In the modern Army people 
learn modem skills. Sophisti- 
cated skills that are often valu- 
able in civilian life as well* 

THE SHUYDU WANT 

If you enlist in the 
Delayed 
Entry 



Yogram, you can get your 
hoice of training guaranteed 
i writing* Then you wait (up 
) 12 months for high school 
graduates) 



becomes available. If you Join 
right away, your choice is lim- 
ited by whafs needed. Either 
way, the training you choose 
and qualify for will be guaran- 
teed in writing. 

HANDS ON 

Most soldiers work in the spe- 
cials for which theyYe trained 
and get daily 
hands-on exper- 
ience. You learn 
teamwork, re- 
sponsibility, and 
the pride of doing 
a job right. 

to rake up to 30 days paid 
vacation, Even your first year. 

PEOPLE 

There's no military hard- 
ware to replace the human 
heart, no computer to out- 
think the mind. We need 
people. We are people* So 
share the pride that comes 
from serving your country. 
Contact your local 
representative. 

Look in 
the Yellow 
Pages 

'"Recruiting” 

rrs NOT ALL WOK 

The Army really 
helps you enjoy 
your free time. 

Most posts have 
gyms, swimming 
pools, libraries, and dubs to 
help you relax. 

RAY&BENEHTS 

Starting pay is more than 
$419,00 a month, before 

S$S s,Husroora ' JOIN THE PEOPLE 
health care WHD’VE JOINED THE ARMY. 



And a chance 



800-43H976 

In N.Y., call 800-243-5614. 



i 









IMPORVS&M0IORSPORT5 



i.s the Mereed#s SO OSD (see Dieft&i 
Af rrr rdr* With Mastic, page SO, Aug. 
’78) i and chances are Volkswagen 
will have its version available before 
the Peugeot arrives — unless, of 
course* the U.S.-built turbodiesel 
Moody mobile (see page 42) beats 
them both to market. 

Audi 4000 update 

Since doing our early story on Drill- 
ing the Audi *000 (page S2, June 'T9), 
which reported on the European 
version,, we've driven the U.S, mod- 
el. Beefy bumpers, dual headlights 



Audi 4000 front end is U.S, version. 

anti small aide markers* shown 
above on a U.S car with German 
plates, are the major differences. 
These changes [to meet U.S- safety 
specs), a sharper interior, and other 
touches make a much snappier 4000. 
Germans who examined the tar 
agreed that the U.S. version was the 
one they preferred. 

The 4000 models, in Audi show- 
rooms now, use a catalytic converter 
and require bn leaded fuel in all 
state a. Early next year, a five -speed 
transmission will be available, IW 



Rally 4000 |.s after European title. 



Mid-engine Vector V8 



Vector sports car may go into production in California. 



Note rear-view mirror on roof of Vector. 

unitized body and chassis arc of hon- 
eycomb aluminum. The off-the-shelf 
VS, a Chevy 35G-eu,-in, block, is fit- 
ted with fuel injection and twin tur- 
bochargers. With an output in the 
80G-hp range and appropriate gear- 
ing, the Vector is good for over 200 
mph. Yes, speed limits and fuel 
shortages are a fact of life, but so is 
the demand for cars that offer extra- 
ordinary performance. 

Glassy Corollas 

If you wonder how much lunger 
Toyota will crank out the same 
old, nondescript, b read-and- butte r 

Corolla*, the answer is no longer. 

All-new sedans, coupes and liftbacks 



Peugeot 505 

There’s no mistaking this rakish se- 
dan for anything but a Peugeot, The 
front-end sheet metal and grille are 
dearly updated from the 504. The 
504 models* with their diesel-engine 



The 505 joins Peugeot line next month, 

option, may not be replaced by the 
505 right away. The 505 will be intro- 
duced next month at the Frankfurt 
Auto Shovr with a two-liter Four (one 
version carbureted and another fuel- 
injected) and a new- turbodiesel. The 
only turbodiesei available here now 



it’s a case of California dreamhT all 
right, but if Vehicle Design Force in 
Venice, Calif., can get its 3100,000 
Vector sports car into production, 
it’ll give Lamborghini and Ferrari 
some domestic competition. The 
goal is 50 cars a year starting in 
1980. 

The exotic styling and construc- 
tion of the mid-engine car are 
matched by its performance. The 



are on the way. The Sprinter 1500 
SF (below) is the sportiest of the new- 
line, Toyota calls the styling of the 
Corollas “modified wedge. 1 ' The 
four-door sedan, even though it 
bears quite a resemblance to the 
Alfa Romeo SporL Sedan, has a per- 
sonality all its own, as do all the new 
models. 

Base engine is an ohc, 1500-cc 
Four. Optional in the Japanese mar- 
ket are a 1400-cc Four and a high- 
performance, cl ohc, fuel -injected, 
115-hp, IGOO-ce Four* Four-speed, 
five-speed and automatic gearboxes 
are available. We'll have to wait un- 
til fall to see U,S, models. 
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Ford pickups were America’s No. 1 
setters again In 1978 according to 
R. L. Polk ft Co. registrations. And. tor 
the third straight year, a Ford F-100 is 
the gas mileage champ, too! 

Ford pickups are buitt tough. With 
tough Twin-i“Beam front suspension, 
an ail-welded cab. extensive rust 
protection, and a double-wall box on 
every Styleside. They're tested tough 
at ford's Arizona Proving Ground 
over miles of truck-jarring bumps, 
chuck holes, salt sprays. 

Ford pickups offer choice, too: the 
roomy SuperCab. handsome Ranger 
Lariat and a full line of 4-wheelers. 

IT Ford P* cftu P s See 

they're America's 
EtnuSiI hest-selting pickups 
: V. ; / At your Ford Dealer 



HIGHEST PICKUP 
GAS MILEAGE RATING 
IN AMERICA! 



EPAofcl MPG vtilh $-cy! e mcj 
iritrJ opl 4-spd man OD t^nt. 

Soil CPA uslmiata or n-iiy lull- 
4i;j; pickup s it eluding Diesel?; 

arii ft cjF-triiG^. Compare |1|| 
QtlimBit lo Eht ‘-eiil mated 
MPG" ol arhaf (rucks Tour 
mcloagc m»v dlilo* Gefl&il tJirtg 
on speed;. ftditiinco ii>d 
w do I lie r, S 1 1 -CT I . 0f*0- not avail- 
abls In Calif 



Ford's Arizona Proving Ground 
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Tipple in your tank 

Gasohol, a one-m-ten mix of alcohol 
to gasoline that stretches every gal- 
lon of the precious petrol, is becom- 
ing available in many parts of the 
nation. Recognizing the fact that 
many motorists will be using the 
blend in late-model ears, Detroit's 
Big Four automakers have extend- 
ed their warranties to cover engines 
fueled with gasbhol. By the time you 
read this, new-car dealers should 
have more details available on the 
extensions. 

Car preservation 

Tuff Kote Dinol, the Warren, Mich., 
based company well known for its 
ti ew- a n d -u se d - ve h i c I e r u stp roofi n g, 
is branching out into auto "^groom- 
ing. " Already the world’s largest 
rustpronfing company, Tuff-Kotc 
Dinol will begin opening complete 
Car Preservation Centers through- 
out the country. Specializing in car 
painting and both interior and exte- 
rior cleanup preservation work, as 
well as rustproofi ng, these outlets 
will cater to owners interested in 
restoring and preserving their ag- 
ing cars. A new training facility at 
the Warren headquarters will In- 
struct Preservation Center owners 
and technicians. 

Friendly tenders 

Watch for dam age- resistant and 
rustproof plastic fenders that 
bounce hack after minor impacts on 
certain Ford and General Motors 
cars beginning this fall. A limited 
number of 1980 Ford Fairmonts and 
Mercury Zephyrs will get front fend- 
ers made of a new plastic "to gain 
manufacturing and over-the-ruad 
experience/' according to Ford car 
engineering vice president Thomas 
J. Feaheny. The new plastic is called 
KRlM, for Reinforced Reaction In- 
jection Molding. 

GM's Oldsmobile Div, also will be 
trying plastic fenders on fvOOO or 
more 1080 sporty Star fire models. 

Meanwhile, Pontiac Div. will in- 




ford's Pinto replace mant for '{It is fwd. 



t reduce an all-plastic station wagon 
tailgate on one of its larger models 
this fall, and Buiclf Div. is working 
on a new process for making plastic 
front ends for Riviera* and Regala 
as well as its X-body Skylarks. 

GM update 

GM's front-drive replacements for 
the current Monza, Sunhird, Star- 
fire and Skyhawk subcompacts are 
scheduled for the spring of 1981 and 
wili most likely be designated I9H2 
models. The MPS (multipurpose car- 
rier) van/wagon vehicles, and varia- 
tions of this year's front-drive X-car 
chassis may not be built at all: "It 
was just too expensive," laments 
one GM engineer. “We had to put 
our money where it would do some 
good on fuel economy/' 

There is also a mid -engine sports 
car proposal using X-car engines 
and trail saxles, but that too is likely 
to be a casualty of Detroit's new ne- 
cessity to plan everything around 
the Corporate Average Fuel Econo- 
my (CAFE) rules. If it doesn’t lower 
the company’s CAFE, it isn’t worth 
doing, 

'80 Chrysler Cordoba, Mirada; 

H 81 La Scala 

Chrysler’* smaller Cordoba and 
Dodge Mirada personal luxury cou- 
pes are coming off the drawing 
boards. They will share the current 
II 2.7-inch wheelbase, Le Baron/ Dip- 
lomat chassis and mechanicals, 
while the L/D two-door models 
themselves are also slated to be 
stepped down in size one notch, 
Cordoba sports a formal, upright, 
rad in tor- shell- type grille,, single 
rectangular headlamps and an 
opera-type third window in the "C" 
(third) pillar. Mirada, which re- 
places Magnum, retains a variation 
on the Magnum’s sexy, slanted hori- 
zontal-slot grille design, quad rect- 
angular head lam ps Under clear 
plastic covers and a wide, louvered 
C-pillar. These new cars will com* 
pete with the smaller ’HO-model Ford 
Thunderbird and Mercury Cougar, 
as well as GM's popular Chevy Mon* 
te Carlo, Pontiac Grand Frix, Olds 
Cutlass Supreme and Etuick Regal. 
A third, ultraluxury version of this 
basic car, called La Scala, is sched- 
uled to go up against Cadillac's new 
front-drive Seville and Lincoln's 
Versailles beginning with the 1981 
model year. 



UFO (unrestrained flying objects) 

It's not^far Wars or Close Encount- 
ers, but it is one of the better “UFO" 
films around, using a combination of 
starship fantasy and proving- 
ground crash tests to "debunk ma- 
jor arguments by car occupants for 
not wearing seatbelts." Showing it 
to your dub or organization could 
save a friend's life. It can be ob- 
tained from the Public Relations 
Film Library, General Motors Corp., 
Detroit, Mich, 48202. 

Air bags 

You may not be ready for air bags 
yet, but they’ll soon be ready for 
you. By mid- 1981, according to GM 
president E.M. Estes, the exploding 
face cushions will be available op- 
tions on all 1981 full-size GM cars. 
Ford and Chrysler, too, will get into 
the act with optional air bags on 
Lincolns, Le Barons and Diplomats 
for ’81, 

Passive belts, now on certain U.S.- 
built VW Rabbits and Chevy Chev- 
ettes, will also become available on 
’80-model Ford Mustangs and Mer- 
cury Capris. If, for some reason, you 
don’t wear seat belts and would like 
to be part of the field tests, watch for 
these passiv e-restraint-equipped 

cars to go on sale and then rush out 
and buy one of your choice. Unless 
Congress overrules the National 
Highway Traffic Safety Administra- 
tion (NHTSA), passive restraints 
will be mandatory on large cars be* 
ginning in 1982, on mid-size models 
the next year, and on all cars by 
1984, 

It may be coincidence, incidental- 
ly, but GM renamed its air-cushion 
restraints "Inflatable Restraint 
Systems" (IRS) just a few days be- 
fore this year’s federal tax forms 
were due- Hi 





SCIENCE WORLDWIDE 



The shape of future SSTs? 

In a multiple-exposure: photo (right), 
the winp a NASA wind-tunnel 
model appears to be flapping, A re- 
searcher working with t hi- model at 
Langley Research Center told PM 
that planes of the 1990 s and beyond 
might be designed with permanent- 
ly bent wingtipe, resembling the 
wings of a seagull in a glide. 

Some military' planes might even 
have the capability to lower their 
wingtipa in flight, according to Dr- 
Pa ul L, Coe at the center. The model 
has ahown that bending the tip re- 
duces the hazard of rolling when the 
plane is subjected to cross winds at 
low r speed. The roll problem becomes 
significant in planes designed to 
travel at well over twice the speed of 
sound, 

Langley researchers have also 
learned from their work with the 
model that small changes in the 
leading edge of the plane's wing can 
produce significant improvements 
in lift capability. That, In turn, 
means pilots can climb on less 
thrust, saving fuel and reducing 
noise at subsonic speeds. 

Piercing the mirage 

Bell Labs researchers recently 
blurred their company's image to 
dhow how a new technique could 
make the image clear as a bell 
again. 

They distorted the Bell System 
symbol by passing it through a piece 
of wavy glass. Then they processed 
the blurred bell in a laser system to 
remove mirage- like distortion and 
bring back the original, clean linos. 

The researchers say the technolo- 
gy used to clean up the bell could im- 
prove light- wave com muni cation, 
which now is prey to distortion from 
changes in densities or tempera- 
tures of optical devices through 
which the light waves must pass. 

The heart of the system, according 
to researcher Paul Liao, is a pilot 
beam that scouts for distortion 
along the path of a transmission. In 
communication by light wave, infor- 
mation is sent from a transmitter 
along an optical path to a receiver. 
Temperature changes in devices 
along the path can deform the sig- 
nal, just as heat in a desert can mod- 
ify tight waves so much that travel- 
ers are fooled into seeing mirages. 

in the Bell system, the pilot beam 
ia fired from the receiver to the 
transmitter. Along the way, it regis- 
ters distortion and instantly cor- 




NASA wind-tunnel tests suggest bent wingtips may be standard on aircraft of 1990a. 



reets the outgoing signal to allow for 
conditions on the light path, 

Liao said the techniques were still 
highly experimental. But some day 
they may greatly increase the ca- 
pacity of hair-thin fibers used to car- 
ry signals in telephone systems. 
The principle behind the Bell 




Distorted bell symbol (inset photo) Is 
cleared up In the Sell Labs' laser device. 



equipment, Liao said, could also be 
used to build new medical scanning 
devices that would allow doctors to 
peer a few millimeters beneath skin 
without X-rays or needles. 

Can a cow predict a quake? 

California rose arc hers with a feder- 
al grant have begun a controlled 
study to settle a long-standing ques- 
tion about whether animals can help 
science predict earthquakes. 

For years, the Chinese have 
claimed that shortly before a quake, 
cows shun their stalls, snakes leave 
their holes and hens (lap nervously 
off their roosts. In at least one 
case — the Haicheng earthquake of 
Feb, 4, 1975 — a forecast based on an- 
imal behavior was made 24 hours be- 



fore the first major rumbles. Evacu- 
ation saved thousands of lives. 

T q find out whether such forecasts 
are a fluke, scientists at SRI Inter- 
national in Menlo Park have lined 
up GOO volunteers who live near seis- 
in ically active fault lines in Califor- 
nia, They call in regularly to report 
their observations of farm animals, 
including any nervous behavior in 
the barnyard- The d ata form a back- 
ground pattern W'hich can be Used 
for comparison if there's a sudden 
flurry' of odd activity among the an- 
imals. The research is supported by 
the Department of the Interior. U,S + 
Geological Survey. 



Second thoughts on first aid 

Despite what you may have heard in 
the past, don't put an ice pack on a 
snake bite. Don't give water or milk 
to burn victims, anil don't apply a 
tourniquet unless you're trained. 

Those are some of the revisions in 
first-aid rules detailed in the most 
recent American Medical Assn. 
First Aid Guide, In addition to re- 
writing some traditional medical 
guidelines, the manual contains sec- 
tions on applying cardiopulmonary 
resuscitation to infants, as well as 
on injuries from piercing. It costs 50 
cents from the AMA'a Order Depart- 
ment, Box 821. Monroe, Wis, 5 35 66, 
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Right to the hnish, its Canadian spirit stands 
out from rlttr ordinary. What keeps the 
flavor coming? Super lightness, Superb 
taste . If that's where you'd, like to head, set 
your course fur I ,ord Calvert Canadian, 



■v ■ 



The unique spirit of Canada: 

it 




for Pennies 
sin HOUR 

Kafr&$aki, the folks known tor 



OiLa full line of 
le^snerafors. 

Po|1^jfe electricity for * * * 

'CAMPING 

^ CONSTRUCTION 

HOME EMERGENCIES 
or wherever dependable power 
is needed. 



Check your power needs and 
see your local Kawasaki Dealer. 



Kawasaki 

&*iY let thrjjood limes pa® 



What to do if you're 

teed off at athlete’s foot.’ 




Hale Irwin 






Ji The only way I can keep my feet feeling 
up to par is to use Dr. Scholl’s Sol vex' 
Athlete's Foot Products'' 

When you Feel the first itch of athlete's 
foot, just apply Dr, Scholl s Solvex Ointment 
or Spray, Solvex kills athlete's foot fungi 
on contact. And helps control the itching 
and burning of athlete's foot. 

And, if you want to beat the itch before it starts, 
try regular applications of Dr, Scholl s Solvex 
Powder. It absorbs the moisture 
that athlete s foot thrives in and , 

helps prevent reinfection. I, 

"Face it, who knows more | |f 

about feet than Dr, Scholl's? Their 
Solvex keeps my mind off my feet. 

And on the ball!' 
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Chucking small bits 




When the chuck of a drill press or 
hand drill can't hold small-diame- 
ter hits securely, chuck a pin vise 
to hold the bit, If necessary, cut 
off the swivel head on the vise. Its 
jaws will hold the smallest bits. — 
Hon ard E. Moody 



Checking a level s accuracy 




You ran check a spirit level’s ac- 
curacy by placing it on a tabletop 
or other flat surface. Note the po- 
sition of the level bubble (arrow) 
and mark the locations of the lev- 
el's ends. Then, precisely reverse 
the ends and read the bubble 
again. If it is in exactly the same 
position as on the first reading, 
you have a true-reading level, — 
Harvey Mutter 

Boring hardened steel 

You can use copper tubing to bore 
holes in tempered steel. Cut a 
short length of tubing with an 
nut Ride diameter that equals de- 
sired hole diameter. Drive a snug- 
fitting piece of drill rod inside the 
tubing Lo keep the chuck from col- 
lapsing it and chuck the tube. Use 
an automotive? valve-grinding 
compound between the rotating 
tubing and the workpiece, Lift 
the tubing frequently to add co m- 
pound, Use light pressure and 
bore slowly . — Hrn ry Miller 
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Pass it on. 




You came out of the 
service with a lot going for 
you. Skill. Knowledge. And 
experience. And much of it 
didn't come out of a book or 
a tech manual. It came from 
somebody else. Somebody 
who took the time to pass 
along what he knew. 

Well, what about you? 
You've got a lot to give, too. 
And you can do it, Part-time. 
In the Army National Guard. 

In the Army Guard, 
you can make a difference. 

By working with people who 



want to know what you know. 
By showing them the ropes. 
And watching them grow. 

It's a satisfying job. The pays good. too. And you'11 be putting time against 



retirement benefits. 




Check it out. There are a lot of people who want what you've got. Pass 
it on. In the Army National Guard. 

See your local recruiter or call toll-free 800-638-7600 
(except in Alaska, Hawaii, Puerto Rico and the Virgin Islands). 

72 “s£ nd ' ca “ Help somefaodw 

Including yourself. 



NATIONAL 

GUARD 



The Guard belongs. 






A strange question? Not at all. Take a Walker muffler. Over the years, it helps 
your engine run efficiently. 

Why? Because we design exhaust systems specifically for each individual 
car — over 2,300 different systems. So a 
Walker system helps your car perform 
at its best. No wonder Walker is the world's 
best-selling muffler. 

just look for the Walker sign . . .at 
service stations and garages everywhere. 

Or look in the Yellow Pages under "Mufflers/' 



Get a Walker muffler. A sound investment 

for your gasoline dollars. 



WALKER 



M priori, ; I., J.nu 
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Battery dollars and sense 

They do die hard. My Die Hard Stor- 
age buttery is six years old this 
month and still cranking, I had to 
check my car's logbook to remember 
that, t paid $38 for the battery, which 
was warranted for five years, How 
much more can I get out of it? An- 
other winter? Maybe two? More 
than that.? 

1 don't intend to find out. After six 




Retire your battery to light-duty service af- 
ter It's cranked for six years. 



years of reliable get-up-and-go, I'm 
putting it out to pasture. Not to the 
glue factory, mind you, but into 
light-duty service. I could get a cou- 
ple of bucks for old catalog No. 4324 
on a trade-in. but I'd rather it live 
out its last years providing warm 
cabin lighting on a buddy's boat. 




Replacement DieHard It maintenance-free, 
but caps come off for hydrometer checks. 



A DieHard replacement for my car 
now costs $G0, but it's still an invest- 
ment I make gladly, The current 
Die Hards have 390 to 550 a [tips, of 
cold cranking power, depending on 
size of battery for your car (a re- 
serve capacity of KQ to 150 minutes 
at 25 amps.), and the traditional 50- 
month warranty. All Sears top-of- 
the-line Dio Hards are now mainte- 
nance-free, which should make my 
new battery very easy to forget 
about— for the next six years, any- 
way. — B.H. 



Maintenance-free charger 




Charger for rnalntenanca-lraf) batteries has 
a cutoff voltage of 14.07. 



Maintenance-free charger 

Maintenance -free car batteries— 
the new caldu m/lead batteries wif h* 
out caps — have t\ cutoff voltage of 
14,87, instead of the normal 12.75 
volts for conventional batteries, so a 
regular battery charger can't fully 
charge a maintenance-free battery, 
A maintenance- free battery bus a 
"memory,” and if you undercharge 
the one in your car often enough, it 
“forgets" how to accept a full 14.87- 
volt charge. 

So, it's always best to charge a 
maintenance-free battery with a 
charger that can give it a full 
charge. We tested one made by the 
Schumacher Electric Corp. of Chica- 
go (sold by Western Auto and Best 
Products, among others, Price of the 
WS-40M; $44 to $50). 

To charge a maintenance-free bat- 
tery, you set the charger switches to 
It! -volt and then Mo intufumce fVrtf, 
Charge is regulated automatically 
and tapers as battery Stores up en- 
ergy,— MX, 

New battery cables 

Battery jumper cables, except for 
the quality of the cable and clamps, 
wouldn't seem like candidates for 
the better mousetrap theory. But 
we used a new set that is indeed 




New jumper cables have Indicator light. 



unique. One of the two cables has an 
indicator light built into a clamp 
handle at one end, to prevent an in- 
correct connection which is always 
possible when it 1 ? dark. 

it works this way: Set the clamp 
with the indicator light aside and 
connect the jumper cables to the 
good, battery. Then bring the other 
cable ends over to the dead battery. 
First check the indicator light by 
touching its contact tab on the 
clamp against the other cable's 
clamp. The lamp lights, and you can 
proceed safely. Next, hook uptheca- 
hle that doesn’t have the indicator 
to one of the dead battery terminals. 
Before you make the final connec- 
tion (with the clump with the indica- 
tor), touch the contact tab on the 
clamp to the remaining battery post. 
If you’ve made a wrung connection, 
the indicator will light an a warning, 
so you can just reverse the connec- 
tions to recharge. 

The cables themselves are ft tan- 
gle -resist a nt design that come in a 
carton handy for storage. Cost ia 
£12. maker is Associated Equipment 
Corp., 1555 Sal z man Avc,, St. Louis, 
Mq. (53133.— Pttrtf WtisaUr 



Ball-peer) hammer 




Dead -blow baJI-pmn doesn't Pounce back. 



The ball-peon hammer is the top 
choice for automotive work. You use 
it with a chisel and you need iit for 
splitting rusted nuts, cutting away 
exhaust parts, even whacking out 
minor dings. For safety, there's 
nothing like a dead -blow' hammer 
filled with lead shot. When it makes 
impact, it xtopx\ It doesn't bounce, so 
there's less danger of injury. Now 
you can get a ball-peon in a dead- 
blow design, and it has a handle of 
molded e o in pot h arte, a super-plastic. 
At about $18 For a Ifl-ouncer, it's not 
much more than a balt-peen with 
wood handle. From Compo-Cftst 
Div., C.E.S. Inc., 2222 North Olney 
St., Indianapolis, fnd. 46218 . — Paul 
Weissler 
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Discover 

Arctic Lights 

-more menthol refreshment than 
any other low'tar’cigarette. 



Full menthol refreshment That s what 
ARCTIC LIGHTS delivers, 

A very special kind of menthol refresh' 
mcnt you just won’t find in any other low 
tar menthol cigarette. 

You see, while the filter holds hack ‘tar,’ 



the unique new ARCTIC LIGHTS men- 
thol blend comes right through. Result? 
You get the iciest, brightest taste in men- 
thol smoking— puff after puff. Light up 
your first ARCTIC LIGHTS. You just 
won't believe it’s a low ‘tar’ menthol. 



Arctic Lights: Kings e 100% 

" @ 1978 T Co. 

Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toYour Health, 

?___ 9 mg, "taf, 0 .0 mg, nitaiine av, p€f cigarttie by FTC meihod, 
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SOLUTIONS 
■OR MECHANICAL 
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Artesian well 

While inflating tires at ti service sta- 
tion t I noticed bursts of oily water 
coming from the air pump chuck. Ap- 
parently f some ail gdt inside the tires , 
Is it harmful? HTm re does the oil 
come from? — Wallace Beck, Areata, 
N.ftf. 

The oil is alr-compre^sor lubri- 
cant. It mixes with condensed water 
in the air tank, and is shut through 
the air hose and chuck into tires ns 
they are being inflated. Oil can he 
detrimental to the tire's inner liner 
compound and result in reduced tire 
life. The price of tires being what it 
\i>, you may want to dismount the 
tires and wipe them out One way to 
avoid this inconvenience is to buy a 
hand-operated air pump and inflate 
tires in your driveway. 

Socket to me 

A rep lace m v n t p* * we r valve i n the M o- 
t o re rat} model 2 1 00 c u rbu re to r of m y 
19 75 A m hi i shfidor tea ks gas, present- 
ing a potential far fire in the engine 
compartment. It is the second power 
valve my mechanic has installed. 
Any cure ? —Fete Parizzi, Penns- 
ville, NJ, 

Is your mechanic using the right 
tool to install this power valve? If 
he's using arc-joint pliers, for exam.’ 
pie, he could be warping the valve's 
housing, which allows gas to leak 
around the diaphragm. The special 
power-valve socket tool he needs fits 
a -Ht-inch drive. Tell your mechanic it 
is tool J-1017E anti can be ordered 
fmm his supplier of Ford special ser- 
vice tools. (Motorcraft is a Ford car- 
buretor.) Using the socket, he 
should tighten the valve ns much as 
possible. 

Where there's smoke . . .7 

Is there any truth to the story that the 
Chevrolet-made S05-cu.-in. engine is 
erpe ric net n fl ca m s h aft fa i lu re ? — 
J.G., M ihva uftee. 

J.G. is probably referring to a re- 
cent article in the Milwaukee Jour- 
nal alleging camshaft bearing fail- 
ure in the 305 that can cost owners 




as much as $1000 to repair. The 305 
engine was introduced in late 1076 
and is used in Chevy, Pontiac, Buick 
and Olds mobile cars and CMC 
trucks. About three and a half mil- 
lion have been built. 

The*/oumtf/ said there "may be a 
very small" number of failures, The 
exact number can't be verified, be- 
cause “Chevrolet is unable or un- 
willing to provide a figure.'" Chevro- 
let has issued denials, although a 
Chevy spokesperson was quoted in 
the Journal as saying, "Hearing 
knock is one of the engine's charac- 
teristics. But in our reliability moni- 
toring, the 305 engine does not show 
up as having bearing problems/' 
Car Clinic^ investigation of the 
problem indicates; U) yes, knocking 
305 engines have been reported by 
customers at dealerships we sur- 
veyed; (2) where there has been en- 
gine failure, at resulted from the 
owner not changing motor oil when 
specified in the owner's manual, 
GM has assured Car Clinic that 
any complaints our readers have 
will be investigated, Follow the com- 
plaint procedure outlined in the 
owner's manual; that is, first dis- 



cuss the situation with, the dealer. I f 
this fails to resolve the problem, con* 
tact the nearest zone office (there’s 
a listing in the manual). Finally, got 
in touch with the maker (address 
and phone number in the manual). 

Unregulated failure 

Can you tell me why mg car, a 1976 
Datsun BB10, has experienced three 
cases of voltage regulator failure in 
10,000 miles? hack failure caused 
battery overcharging. The electrical 
system has been gone over and no 
contributing condition has been 
found. Can you help? — Bradford L. 
Fatter son, Glen Head, N. Y. 

Datsun has used this particular 
voltage regulator on most of its mod- 
els for several years. It is a reliable 
unit. Datsun says so. And so do \ , 
based on your letter being the only 
one I recall getting to voice a com- 
plaint about this regulator. What 
can be causing the trouble? You may 
be getting defective regulators if 
you aren’t using original Datsun 
parts. A Datsun regulator has a 90- 
day or 4000-mile warranty. 

Other than this possibility, an 
electrical malfunction may have 
escaped diagnosis. Perhaps there's a 
short in the alternator, or a poor 
ground that is being activated by 
road movement. Either can cause 
electrical surging that can damage 
the regulator. Your choices are lim- 
ited to these, so it shouldn’t be too 
tough to track down the cause. 

Hushing harsh shifts 

My 197k Dodge Omni has one draw- 
back — harsh shifting. Is this an in 
he rent condition? — Robert J. ffick - 
eg. South W a/rs, N,Y. 

Chrysler says no. The company 
(Piwsc torn to page 36) 



Roll the drum 



Whan tho pads or front disc brakes 
wear out and have [q be replaced, It's 
tune lo chock your roar brake Imlngs. 

This usually requires removing brake drums. 
Since (he rear brakes ot most oars are drum 
brakes If the drums are light and won’t 
come OH. lock for an access hole In the 
drum, it may be covered up by a rubber 
cover or tab Pry oH the rubber cover 
or knock out the tab. Herd adjuslmg 
lever away Irom ihe self- adjusting 
screw with a narrow screwdriver, while 
using a brake -adjusting tool to back 
ofl (he adjusting screw. After you've 
reinstalled the drum, adjust brakes 
by lighloning (ho adjusting screw 
until (here's a slight drag on the 
drum. Then, back oH ihe screw 10 to 
12 notches until wheel relates freely. 
Remember to cover the access hole to 
keep moisture and dirt from entering 
the brake and botthmg up mechanisms. 




AOJ USTlfJG 
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fCOrtfjrtLfEtf from page 35} 

contends that harsh shifting- can be? 
corrected by seeing that transmis- 
sion fluid level is correct, and by 
properly adjusting the throttle rod 
linkage and gearshift linkage. If you 
have a Dodge dealer do the work, he 
can refer to service bulletin 21-03-71). 
If not, cheek the fluid level as out- 
lined in your owner's manual. Then, 
you should adjust gearshift linkage 
as follows: 

1, Place the gearshift lever in 
PARK. 

2, Loosen the adjustable swivel 
block, which must move freely. If it 
doesn't, disassemble and clean the 
assembly* 

3, Move the shift Iqvcr on the 
transmission as far as it will travel 
to the rear detent, which is park po- 
sition ■ 

4, Tighten the adjustment swivel 
lock bolt to 1)0 inch-pounds. 

Now, adjust the throttle rod link- 
flge by warming the engine to nor- 
mal operating temperature. Make 
sure idle speed is within specifica- 
tion and the fast-idle cam is not en- 
gaged. Loosen the adjustment 
bracket lock screw at the transaxle 
end of the transmission throttle rod 



cable. If the adjustment bracket 
dues not slide freely, disassemble 
and clean the bracket, Holding the 
throttle lever firmly against its in- 
ternal stop (toward the driver side of 
the car), tighten the adjusting 
bracket lock screw to 105 inch- 
pouflds. 

Module behavior 

Seven month# after buying o new 
1978 Oldamobile Cutlass, the engine 
wouldn't nfa.it. The HE I electronic 
module, which had failed, was re- 
placed. Four month# Inter— name 
problem. Again, the dealer replaced 
the module, along with the distribu- 
tor cap, rotor and sparkplug#. I'm fed 
up. Ho to do I eon ve rt to conventional 
iff nit ion? — Kermit L> Hoffman, 

Johnstown, Pa. 

You tear out the HE1 distributor 
and secondary cables and replace 
them with a compatible breaker 
point distributor, ignition coil and 
secondary cables. Regap sparkplugs 
to .035 inch. But before you go 
through the hassle and expense, lis- 
ten a minute. An honest friend of 
mine at CM told me there has, in- 
deed, been a rush of electronic mod- 
ule complaints, He's in a depart- 
ment that gets “failed" parts, for 
study, 



Exhausting 
possibilities 

A periodic inspection 
01 the exhaust system 
is a swell idea, but get 
into the habrt of checking 
the entire system. There is 
spot w hie h often, is overlooked. Its (he exhaust 
manifold -exhaust pipe joint connection. Ex- 
haust gas tasking from here is as deadly as 
exhaust ga$ leaking Irpfn a rygled-ggrt muffler 
Of pipe. With the engine cold, look for while 
deposits resembling corrosion. This signifies a 
leak Leaks occur when I he manifold-exhaust 
pipe point g askel goes bad. T o repl ace the gas- 
ket. remove bolts, remove the old gasket, 
clean surfaces, appty a bead of gasket sealer 
to each surface, lay in a new gasket and light- 
en the bolls. 






New STP Garb Spray 
Cleaner contains an im- 
proved formula that re- 
^ moves gum, varnish 
m l and sludge from dirty 
& carburetors, iinkage, 

, ■ automatic chokes 
ft and PC V valves * . . 

Q even better than the 
s ,» old familiar STP 
) PS Carburetor Cleaner 
y/f formula. 

Clean carburetors 
help engines run as they 
should , , . STP Carb 
Spray Cleaner cleans 
carburetors. 



PCVVulv^ one J Cb< 
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The Dry Look leaves hair feeling 
as soft and natural as it looks. 

The Dry Look gives you more than a great look , 
it leaves your hair fee Ijn o soft and natural, too not too stiff. 

The Dry Look in pump spray or aerosol — with a formula that's 
right for your hair Get The Dry Look . . . and don't be a stiff 1 

©TneGi ene 1 Ccinu ar; , 1973 




Available In pumo or acTGSol. 



According to my friend, “Nine uut 
of 10 modules 'fail' because of loosely 
connected wires that attach to the 
module. Mechanics are too quick to 
pul! out the module/' 

1 have to agree that many me- 
chanics are still not familiar with 
the HE I system. Your case is a good 
example. Why did your dealer indis- 
criminately replace a module, rotor, 
distributor cap and sparkplugs? It's 
not likely that all these parts failed 
at the same time. 

The next time you experience an 
electronic module "failure/' tighten 
wires connected to the module. Even 
the conventional ignition systems 
won't deliver if a primary wire 
should work loose, which frequently 
does happen. 

Rubber marbles 

When wheel balancing arid inttpvc- 

t ion* full ed to cure « vibration in mg 
car that occurred cif above 4,5 mph. I 
pulled tire# and looked inside, / 
found ting globs of rubber, which / 
cleaned out. Now, no more vibration. 
The rubber marble# apparently upset 
balance. Thought you'd like to 
know. — Ho race Mazet , Carmel, 

Calif 

YotJ bet J do, and so do readers of 
Car Clinic. Thanks, Horace, 



"Surge-ary’' 

/ dopt'f have ri problem. but would like 
to (share a solution. It concerns tug 
Lincoln Mark IV, which ex p i ricttced 
surging re hen the speed control was 
engaged, l took the cur to a Lincoln- 
Mercury dealer , who said the trouble 
teas caused by bad pads. / was 
e h (i rg ed $10 fo r this diagnosis, wh ir h 
would 1 be credited to mg bill when I 
brought the ear in for repair. 

A few dags later, l stopped at Bur- 
ton Ford t a small town dealer. I ex- 
plained the problem to Ralph, the ser- 
vice manager. A man of fr w r cords, 
Ralph said, "Humph f jacked up the 
front end and pulled, cleaned and lu- 
bricated the speedometer cable. The 
charge unis $2.50. The speed control is 
still operating perfectly, many thou- 
sands of mites later. 

Ho tv* a th is for a tipi- — Robert C. 
Lawrence, Mon truss, Vn. 

Ralph may not talk much, but he 
doesn't have to. His actions speak 
loud and clear. Thanks for sharing 
your experience. Bob. 



GOT A PROBLEM WITH YOUR CART 

Just USA Mart about it Sand your guestl'Ort fP tft* Car 
Clinic, Popular Mechanics, 22 * watt 5?«l St , New 
Ytyk, NY tQ 0 l$, White letters cannot oa ar\s worses 
individually, problems that an of general interest will 
09 pi/biisbed in toe eoriyim 



Safety and service tips 

■ Not enough clearance be! ween (he choke , 
pi ale and carburelcr air horn causes the valve 
to slick m the open position, preventing easy 
starting g-f some of the 1979 Pontiac Grand 
Pfixand Grand Ams wilh 301-4V engines, Re- 
move The choke plate valve and usa a file to 
shave ,010 inch from each end. Deburr sur- 
faces and reinstall the valve, using Loctiie Mg. 
7& on assembly screw threads, 

■ Tne Department of Transportation is inves- 
tigating an alleged braking delect in 1975-76 
VW Rabbit and Scirocco. and 1974-76 Audi 
Fox and VW Dasher. The problem involves the 
possibility o! faulty seals in the master cylinder, 
causing lluid loss and reduced stopping ability 
Check the lluid level mors frequently than usu- 
al I f you ru n mto the problem , write 1 he Nation- 
al Highway Traffic Safety Administration. Qf 
lice of Do feci Investigation, Washington. DC, 
20590. or call the loll-lree hoi line, 0QQ-424- 
9393 

■ Chrysler re pods that undercharged batter- 
ie sirs 1976 and 1 979 Omnis and Homo ns may 
result from a loose connection at the field ler- 
minais oi the alternator Service bulletin 08-09- 
79 explains how to test for electrical conti nuily 
and replace a loose connection. 

■ A Ford Fie 5 la |ha! doesn t start because of 

ignition failure may have a distributor armature 
(trigger wheel) loose on the distributor shah. 
Got thread locker (part No D5AZ-19554-A) 
from a Ford dealer and pfcace a drop on the 
expansion-type drive pin holding the armature 
to the shah, Hi 
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* Master cabmetmaking techniques. 

i t Become an expert at using hand 
and power tools— even lathes, 
routers, shapers, 

★ Learn how to build furniture, do 
fine interior work. 






MAIL ATTACHED CARD TODAY OR WRITE TO: 



'Qp-H-IF. 



3Sdltflil 1 flHHWH Z\a 
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Take this giant 
$24.95 treasury of 
creative woodworking 




when you join 
Popular Science Book Club 

If you're like most do-it-yourselfers, you probably do 
most of the routine woodworking jobs around the house 
yourself anti pay to gel the fancier work done. Yet the 
real satisfaction of woodworking comes from doing those 
fancy jobs yourself: making a wall of handsomely grained 
built-ins ■ , , wood-panelling an entire room . . . construct- 
ing a table with a perfectly matched veneer top. Yes* you 
can do all of these fancy jobs yourself even without expe- 
rience when you've got a copy of CABINETMAKING 
AND MILLWORK as your guide. 

Thousands of picture j guarantee auecesjf 

This excellent, 928-page volume is a complete education 
in fine woodworking. It teaches you exactly how to do 
every step of every woodworking job you'll ever want to 
do. Thousands of explanatory pictures (including many 
full color photographs), charts, assembly drawings* fin- 
ishing illustrations* construction details and more make 
this book very easy to use - . . even for a novice ! (Think 
of the money you can save by building, repairing, finish- 
ing and re finishing all kinds of home woodworking proj- 
ects yourself*) 

Super clear how-to on took \ t wood, construction, 
materials , /hushing and much morel 
CABINETMAKING AND MILLWORK is such a giant 
how-to book that it takes more than 1700 separate index 
listings just to tell you where to look for each step-by-step 
answer. You get more than 200 pages on how to use hand 
tools* power saws* shapers, routers* drills, boring ma- 
chines, lathes and more, including how to sharpen and 
care for tools and make a variety of jigs for power tools. 




More than 300 pages of specific construction plans for 
built-ins, kitchen cabinets, room dividers, tables, book- 
cases. furniture of every description. You even get a big 
wood finishing section with more than 100 pages of step- 
by-step how-to for all kinds of fine hardwoods and prac- 
tical softwoods* plywood, composition* hardware* plastic 
laminates, etc. There** much, much more on how to read 
blueprints* how to make construction drawings, estimate 
costs, purchase materials at big bargains. Every detail you 
need to know is given the complete* clear-cut treatment in 
(his excellent do-it-yourself book. You'll use it for years 
as one of your favorite "handyman's tools”. 



HOW POPULAR SCIENCE BOOK CLUB WORKS 

* First, you get CABINETMAKING AND MILLWORK (Reg- 
ular price %24 95) FREE* and your tint Club selection, 
BASIC ROUSE WIRING (regular price ilO.flSj lor jusl $7.95 
plus, dulrvery and handling. That's S3 5.90 worth 0 -f books! 

* Then, about every four weeks. 15 limes a year, you'd 
receive > bulletin describing (he main selection and 
alternate books also available. II you warn! the main 
selection only, do nothing. II will be sent to you automat- 
ically. If you don't want the main selection or want an 
alternate fcqoit, }ust indicate your wishes on the form that 
comes with the bulletin and return it by the dale indi- 
cated. Vow will always have al leesl ten days in which to 
do thli but in the unlikely even l that you don't, and you 
receive an unwanted selection* you may return it at out 
expense. In addition, you may return any book within ten 
days, after examining it, if you r re dissatisfied wiih it. 

■ Your only obligation Is to buy two more boohs within 
your first year of membership. You may cancel your 
membership any time alter that. To retain all membership 
benefits, you need buy only a book a year thereafter. 

* You- save up to 50% on every selection, Yet virtually 
every book la identical to the publisher's edition. Same 
binding, paper* print* jacket. Same everything except price. 



Your first Club selection is BASIC HOUSE WIRING 



1 



VHMA 



This excellent book was custom written 
especially for Popular Science Beck Club. 
It tells you everything you need to know to 
Install* repair, improve and iroubSeshoot 
the entire electrical system in your home. 
How to determine wiring needs. How 
to draw up plans For "go-aheads". How to 
in si ail complete systems. And how to wire 
low-voltage devices (intercoms, etc,), rural 
buildings, service entrances, workshops, 
heavy-duty machines, eppliances-every- 

l thing! 

i For example* how to rewire an old 
house Inside and out. Hang a chandelier. 
Put in handy close t fixtures. Install dimmer 
switches, convenience oullets, three-ways. 
Set up an Intercom. Install door chimes. 



Ground your TV or radio antenna. 

And this new book makes all these 
things easy. More than 500 illustrations 
guide you through each Job step by step. 

This is the latest, most complete book 
of its kind available, if regularly sells for 
$10.95. Your PS0C price is only $7.95 plus 
delivery and handling. 




POPULAR SCIENCE BOOKCLUB, PO. Box 2006, Latham, N Y. 12111 





FUEL FOR 
THE 

FUTURE 



More miles for your 




Moodymobile la Capri with new drive train. 



L ast December, when Secretary 
of Trans port at ion Brock Adams 
called on automobile manufacturers 
to “reinvent the car” by the year 
2000 to got 50 miles per gallon, 
Ralph Moody was getting 84 mpg 
from a 1979 Mercury Capri. As you 
might expect, the Moody mobile be- 
came an overnight celebrity, 

Ralph and his partner, Mike Shel- 
ley* could have become overnight 
millionaires. They say they received 
“six different bona fide buy-out of- 
fers of 1100 million. M 

“Nuts to that," Moody said to me 
when I visited his shop in Oak Hill, 
Flu., to lest the Capri. “We're not in- 
terested in offers. [ don't want this 
put on a shelf. I want it in the hands 
of the American people/' 

My road test of the turbocharged 
diesel Capri did away with any 



An 84-mpg 
turbodiesel 

Ralph Moody once propped 
cars for speed; now he f s 
designing them for more mpg. 

by Mort Schultz 



doubts [ had. The Moodymobile does 
everything Moody and Shetley say 
it does. 

T drove the car on exactly one-half 
gallon of diesel fuel, south from Oak 
Hill on Interstate 95 r and mostly at 
55 mph. The fuel finally ran out near 
Melbourne. 1 had covered 41,7 
miles. 

Dramatic test results 

Several weeks later, the car’s Fuel 
achievements were confirmed hy 
William T + Gordon, chairman of the 
automotive department at Daytona 
Beach (Fla.) Community College. 
Using a m ilea- per- gal Ion gauge, Gor- 
don tested the car on a dynamome- 
ter and on the highway with these 
results: H4.fi mpg at 35 mph, 83.8 
mpg at 40 mph, 82.9 mpg at 45 mph, 
(P/Mi \& turn to pa,Qv r sfij 



PM lists the models withou 
on cheaper, easier to obtaii 



Thift chart will kelp you select a new 
or ft! (c - mode l used car that doesn't re- 
quire unleaded gasoline. The differ- 
ence in price between unleaded and 
regular gas is a* much as 10 cents a 
gallon; it*B even more between un- 
leaded gas and diesel fucL And short- 
ages of unleaded gasoline are fore- 
cant by the Petroleum Industry Re- 
search Foundation. 

What the chart numbers and 
abbreviations mean: 

■ (1) designees cars that meet Marx) ores for m- 
hauSl effliSSrtfiS m all slatss axt^ipl California wilhout 
needing unleaded gasoline 

■ (3) identities cars lhal iwl standards For exhaust 
emissions n ail 50 stales wilhoul having to use un- 
leaded gas 

a (3) nalers lo cars that when new. wereot soM in 
Celitofrae 

■ A/T stands for eulOmatig transmission 

■ M/T alarms For manual) iransmiasion, 

U Car description* oos*gnato. in order, engine 
sue in cubic inches, luei system and number otcylm> 
decs Thus. 258. IV. G-cyl. means an anjane Ol 258 
cub-c inches having a one- barrel carburetor and six 
cylinders; 1 14, FI, 4-cyl means an engine of 1 14 cu- 
bit inches with luel Injsctipn and Fotji cylinder® A 
theael engine ts so named- 

■ wtth i * *" In i car dascnjrtiqn Indicates 
in a I some ol i.he vehicles can use leaded gas while 
enters require unleaded To determine whicti have to 
use unleaded gas, check tor The presence qF e cata- 
lytic convener irvine exhaust system ora label stating 
"Use unleaded luel only" placed on the dashboard or 
near the gas timer cap. 



1975 

ALFA flMCia 0) 

Altana; r». FI, 4-cyl. 

ZHW SpUter : 1 20. FI * -e?i 

AHKHICAH W1QM ^ 

Otamtki (i) 232, iv, H-ovi . »A. iv. ecyr 

Hbffltfi (1J: 233, IV. ft^cy 1.. Z5S, rv, E-cyt 

Hemal HaHon wagarv 1T|. Z32. IV. Ehcyi, W. ft 

cy). 

Matador pi: 3W. iv, ecyt 

Matador Itmion wage* ( 1 ) ?sa. 1 V. e cyl 
Jeep I?) 232. IV.e-tyt; 2M. IV. fr^cyl. 

Fen: 97, FJ, k-cyi 

Fox atstlon wagon: W, FI, 4-cyl 

IBBlAi na. FI. 4-flp, 

AUlTm (ij 

Mretnei Si, IV, 4-ftyl. 
ma i,!) 

moil 121, 2V, * -cyl 
SXM. UK, FI, Hji 
s.ffl: 183, fi, 8-eyl. 

PUKKttj 

Opal 1HH: Tift F| 4-cyl 

Opal 1H0 Hatton wagon; 118. Ff, 4-cvl 

Manta 1 WOr 1 te, FI. thcyl. 

emtvMutT (2i 

Luv pickup: 1 10, 2V, 4<yi 

OHHTSLDI i : i> 

Cwgafcar 311. 2v. d-eyl. (aema wiHi ATT! 







Capri# engine it i modified 10B-cu. li*. Perkins die tel with exhaust turbocharging. 
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money! 




by Bill Hartford AutomroR 



Jk*. 




Audi' 5000 Diesel, like the gas-engine 5000, is a luxurious Tour-door sedan with front-wheel 
drive. The diesel version of the five-cylinder car can get 34 mpg on the highway. 



drive, four-door sedan with “DieseP* 



atalytic converters that run 
aded gasoline or diesel fuel 



WfMM 

B-510 {1>; 85. ZV, *<* 

010 >;i ]: T1&. 2V_ 4-C>H 

•ID muon wagon ft]: 1 19. 2V. 4-cyt 

710 ilj: ftfc 2V. 4-Cyl. 

710 «Milwi weoott (t} ; tig. zv, 

ZSOZ 11). IM F| toyl 

Fte.hu p i;£j[ 1 1 &, 2V, 

sen 

CO* (8); SB. 2 V. 4^ : 13 ?, 2V, 4-cyl 
CoM Hrfon moon (3)' 98. 3V. 4-eyl ; 133. 3V. 4-cyl 
Omrt ( 1 |: SI 8. 2V. fl-cyl 1«*in *■"* ATT] . 360. 4V, 9-tyl. 
CototMl ( 1 ) , 3lfii 2V, fr-cyl ]son» «Hh A T] 

Charpa f (1): 31 B, 2Y, d-cyl ]soma With AT) 

nwumi{3> 

90S ST: 178, 9V tt-cyl. 

ut m 

12* 79, 2V, 4-eyl. 

1 as pi-lion wngem: 79. ZV. 4^ 

131 Mkitori: 107. ZV. 4^8 
131 EitKtd Wagon: 1 07. 2V. 4-cyl 

124: 1Q7. 3V, 4-eyl. 

04UD 

Pinto (0:140. 2V. 4-eyl 

Pinto aimton wagon (1): 140, 2V, *<y* 

Mulling it ( 1 1 40. 2V, 4-eyl. ; 302, 2V, B-cyi 1 flatty (noduc 
lion modelsl 

Uiwkt it]: 290, IV. frcyl (**ty pfnductun itnntea). 
302'. 2V, 0-cyi. (Itwae wfln M>7) 

□ranada Ml: 290, IV, e-oyl leant ftfoduct-on modeisi, 3&1, 
3V. 6-cvl 

Courlar pickup ffi: tOft ZV 4-cyi 
Ptetup (1J 360. 2V. 9-cyi llhow wifi jVP: 390. BV, S 
eyt 

EtroilnWCluh Wagon \ \) ■ »1 . JV. B-cyl. 

tonehaw (I): 3S1, 2V, 6-cyi 

I OH DA (E|> 

CIVH: 7B, 3V, 4-eyl. 

CWt CVCC:91. 5V, 4-cyl 

H* CVCC ttftw moon: 9V 3V, 4-cyl 

NT EnNATtONAL H AHYESTEft \Z[ 

Scout 11: 1 96, IV. 4-eyl.; 304, 2V. B-cyl ; 345. 2V. il-cyi. 
Tnpvfdall + pickup lYKhdUl 1 M: 304, ZV, *pyl. . 345, 2V. fr 
Cyl; 392. 2V. 0<yl. 

TrwvabJi * pickup mod*b HU; 304. £V.frcyl . 345. 2V, S 
cyl.; 3B2, *V, 0-cyl. 

IHCOLN UIIICURt ;i) 

BOOCil: 140. ZV 4<yt 

Comet: 250. IV, S-eyl (early pnsdudion mtxteisi; 302. 2V. 
0-cyl. (Chose with WT) 

Monarcfi: 250. TV. fi^cyl. (early production modetef. 35 1, 

gy. 6<yi 

USCKAT1 <£> 

6nk: i0i, 6V, 0-cyl 
KBamcIn; 301. BV, B-cyl 

Bar*: 301. BV. B-Cyt. 

IAZDA (?) 

904; 97, 2V, 4-cyi 

109 atltlpn wagon: 97. 2V. 4<yl 

hx-s: 70, 4V, 2 rotra 

fU-J siatton wagon: 70, 4V, 2 robrs 

RK-4: BO, 4V, 2 IdlOTfi 

RX.-4 tlitkin wagon: BO, 4V, 2 fC.tr? 

S1H0 pickup: W. 2V. 4' cyl 
Rutorv pickup: 90. 4V, t rotoo 
KKcncuua {v\ 

WQt 147, Pi, *4yt tHpwi 

300 0: 163, FE. ^Cyl ^ 

mn> 

Mldg al; 9t, IV, 4^ 

tlHklOf m 

5M: 120. BV. 4-tyl. 

504 atatfau wagon: 1 20. 2V, 4-cyi 
5040: 129. Ft. 4-eyl. diesel 

504 1> ataOcn wagen; tag. FI, 4-cyl. ateaei 

LWQ1FTH (1) 

VaBam/Dualar: 31 0, 2V, 0-cyl. (some wlh AT>; 360. 4V. 8- 
cyi 

FViryJRoad Runnat; 3 10, ZV, 0-cyl Isonte with ATT} 
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O ver 600 miles on a tankful of 
fuel! If you said nothing else 
about the diesel version of the Audi 
5QG0 n that would be enough. The 
range of the 5000 Diesel — from its 
34-mpg highway economy and 19.8- 
gallon tank — ranks close to that of 
the Mercedes-Benz 240D with its 
somewhat larger tank and similar 
fuel economy. These two cars can go 
farther without a pit stop than any 
other cars on the road. 

Mobility for five 

Driving range hasn't mattered 
much to car buyers in the past, but 
now, not having to make as many 
fuel stops can save you waiting on 
long lines. A full tank on Friday 
night may mean you are going away 
for the weekend, instead of being a 
shut-in. 

Until the day comes when the 
pumps run dry — for good — the 5000 
Diesel will get you where you want 
to go economically, and will get you 
there in style. The Front- wheel - 



Among the Indicators and control* lhat 
you'll spot from the wheel of the 5000 Die- 
sel are a atari Indicator tight and Idl e-speed 



on its trunk lid ts essentially the 
same superbly crafted car intro- 
duced in 1977 with gasoline engine 
(see Driving tke Five-Cylinder Audi, 
page 106, Nov, *77). In the roomy and 
comfortable sedan, yoU^l find that 
you’re very much at home T whether 
you’re used to driving domestic or 
foreign cars — such is the meld of 
Mercury and Mercedes that Audi 
achieves with its interior design, 

Mph for mpg 

There's a trade-off when you go 
diesel, of course. Maybe it doesn't 
even deserve mentioning anymore, 
because car buyers are making the 
compromise so willingly: Just get- 
ting where you want to go now gets 
top priority. 

Practical top speed of the 5000 Die- 
sel we found to be somewhere be- 
tween an indicated 30 and 35 mph. If 
Audi claims more, it’s because it has 
convinced a teat driver to sacrifice a 
^Ftease tow fo oa oo 757} 



adjuster. The two-lller, In-line Five la tilted 
27* In order to maintain low hood profile 
end fuel-saving aerodynamics - 
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wwcw 

*H (1); IDS. FI, 4 Od . 120, Fl, 4-£y1. 
frllttCamfljfl 164, FLfreyl. 

MHAUL-T >|3) 

17Qof«m: 1-DO. Fa. 4-cyl 

muai i?i 
tfiizi. fi, *-cyi. 

wiuu [it 

Subaru.: W, ZV, 4-cyl. 

Subaru station wagon; 43. 4-cyl 

TOYOTA 

Cbfblla (1|: 9-7, 2V, **yl 

CaralW station wagon (1); 97, ZV, 4 eyi 

CWM la (!}. 133, 7V. 4-cyl. 

Corona station wagon (1): 1 33, ZV. 4-cyl 
CaDca |T|: 133. ZV, 4-cyl 

HMyj (2); 4-eyl 

TMUHPt* H) 

Tfrftl ISZ, ZV, B-cy! 

In-?J iizz, ZV, 4-cyf 

■pWf*: 91. iv.4-*yi. 

VOLKBWAOIM IT) 

■satis: 97. Ft. 4-cyi 
Thing: 07, FI, *-cyi, 

JBur to g, FI. 4-C0I. 

VOLVO (1> 

240: 121 FI, 4~eyl 

24S ititbn aifwi; J?i . FI, 4 qn, 

HIP: 162, F|. 6-eyl 



1976 

A 4JA MHHVO {1} 

120, Fl, 4-cyl 

aoOfl tptdsr: 120 Fl, 4-cyl. 

1MM1H MOTOR! (1| 

OwnHd: Z3Z, IV. 6-cyi.. Z5S, IV, 6-eyl. 

Racar: Z3Z, IV, 6-cyl., 250, IV, E-cy.. Z55, 2V, 6-cyl 

Hofwt: 233. IV. fl-tyl . 254 IV. 5-Cyi 

HwiMt aalon wagon: 203, IV. *cyl .; ?5ft. IV. B-tyT 

Matador: 250, 1 V, 6-cyi IlDcee wm A/T) 

ja*p: zaz, iv, 6r^„ zsa, iv, 5-cyi. 

MNMfi) 

Far: 97, fl 4-tyi 

Foe station wagon: B?, FI. 4-cyi 

HUMS : 114, Fl, 4-cyt. 

wmf <st 

KOI; 121 IV 4-cyl 
J«M: 162. FI. *cyl 

AM: 162. f I, d-cyl 

■utc it (i) 

QChU 111, ZV, 4-cyt. 

CMVMLIT |1J 

v«g* 140'. tv. 4-cyi 
Vmgm K»*ll«tiSCll: 140. IV, *-CyT 
bona: l4o. I V. +cy1 
Luv pK-Aup; m. 2V. 4-ey 
Plebip: 454, 4V, 8-cyl 
OfMtVtLin 111 

CordPtw: 5115. 2V. 6-cyi (gams wrUn AT). 4W 4 V. Acyl 
(atrna mffiJVt) 

thryala/; 400. 4V. Acyt (nm with AT) 

Cflr y br station wagon: 400. 4-V. -B-ey*. («?pw *dh ATT) 
UTtUH '|1) 

K10: fl&. 2V. 4-tyt 
F-f 0; «. 2V. 4-cyl 
MB station aipn; Of. 2V. 4-cy 
aim tig. zv. <-cyi 

410 station Hgan: 119. 3V. 4-cy 

710: 110.2V. 4<yt 

710 station pupm: n*. IV. 4-cyl. 

2002: IBS, Fl, B-cy. 

FtahQ: 119. ZV. 4-cyl. 

■OP — 

Cataala (avutaUa to -Puerto moo artyi SO, ZV. 4-cyl., 122. 
ZV, 4-cy. 

CPU (2)- 00 2V. 4-cyt ; 122, IV, 4,-cy 
Celt station wagon (2). SB, ZV. *-cy . 122. 2V. 4-cyl 
Can (It: 315, ZV. fi-cyi. (some wttx A/T), MO. 4V. Acyl 
Aspsn (1): Sift, ZV. &-cyl (terra atfh A r Tl 
Aapan ala. Wtgtift (I): 3iB. ZV, fl-eyl 1 ^™ wft h Art) 
Coronal (1J: 3lA 2V, 6-cyl. l*o™ wlh A/T); »W. *V, 8- 
cyl 

Coronal atatlon wagon ( 1 ) 40a. 4V. B-ey . 

Cfiarpor (It: 3t&, ZV, frey (rcttk wilh ATT); 44XJ. 4V, fl- 

tJ* 

Monaco jit: *00, *V. D-cyl. 

Monaco atatlon wagon i 1 ) : 40Q. 4V. O-cyi 
—Ml (21 

70f <it. i T9. 0V, Acyl. 

PIAT 11} 

1ZS: 79. 2V 4-ey 

19 ata«on wagon: 70, ZV. 4^yt 

131 Hkaflod- 107. 2V, 



11 WAYS TO REDUCE FUEL WASTE 



WTialhcr your cai uses leaded or unleaded 
gas r o r diesel fuel, you'll want io squeeze 
every mile you can gel from every tankful. 
Mere's Mow: 

■ Keep your car fioe-luned. On the aver- 
age, a luned-up vehicle gets aboul 5 per" 
cent more mileage than qne not in tune 

■ Make sure there are no fuel leaks. 

■ Keep tire s inflated lo The manirfaclurer's 
recommended pressure — even higher as 
long as you don't exceed (he maximum 
pressure sjamped on the sidewalls. 

■ Don't lop oft (he fuel tank, especially in 
hot weather. Fuel expands and may drip 
from the fuel-lank filler neck, Have (he at- 
tendant stop pumping as soon as the fuel- 
pump automatic shut-off trips. 

■ Observe or drive below the 55-mpb 
speed limit, ft saves lust. 

■ Accelerate asil there is an egg between 
your fool and (he gas pedal. Slow, steady 
pressure saves tires as well as fuel. Don't 
accelerate tike a jackrabbiL 



■ Drive smoothly when cruising. Backing 
off and then hitting the accelerator causes 
unnecessary fuel consumption. 

■ Anticipate Stops al traffic signals. Ease 
up on the accelerator when a red signal 
appears, Try to time your approach so you 
don I have lo stop The greatest amount of 
fust is used when a car has to be acceier^ 
aied from a dead stop 

■ Don't warm up the engine any longer 
than necessary, even in coEd weather. An 
idling engine consumes lueE. Start il. let if 
idle a few seconds and than drive al a 
speed not in excess of 25 mph for (he first 
mile or two. 

■ Try combining several short flips into 
one long one Trips of less than fcvo mites 
don't let an engine reach Ifce normal oper- 
ating temperature which is besl tor fuel 
economy, 

■ Turn oil the engine when you have to 
wait, for ©xampJe, few a freight tram lo pass 
or for a drawbridge to open and close . 



»31 E*t*M Wbflpn: 107, ZV, 4 cy. 

124 Sport: 107 2V 4-cyl 
Uncla EMM: i07, ZV. 4-cy 
FMV ~ 

Oaurlir pickup [1 ): 1 09, 2 V, 4-cy (ioim vrtih W,Ti 
Caurtw pkkup (2) IDS, IV. 4-cyl w*5A/T> 

PiCAup (It: 3fl0, ZV. S-cy. (IfKrtC mfll ATTj; 39D. ZV, A 

<n4 

iewwIliniBi'Ctub Wagon (It: 351. ZV. Bncy (some wim kt'I 
and ATT) 

omc'iTI “ 

PkcAup: 454, 4V, 8-cyl 

HOHM (Zt 

Ckk: 7B, ZV, 4-cy 

ChHC CVCC . 91 , 3V, 4ky 

civk CVCC rtlbwi wmQon- 01. 3V. 4-cyl 

Accord CVCC: 9», 3V, 4 cy* 

IMTCNNATIOMAL mativestu (Zi 
Scout VTtfiiTrnlir: lM. IV. 4-cy ; 196 FI. fl-cy rie- 
SflH, 304, ZV, B-cy : 345, ZV, 9-CjH 
1 IHCOLH-MEnCflH V (It 
Capri: 140, 2V. 4-cyl (hmt ** WT) 

mamhAti id 

Honk; iSl, 6V. 6-cy 
Klumafn: 301, BV. a-cyl 

B on: 3P1 r BV, B-c yl 

MAZDA 

Coimo (?) BO. 4V r 2 rrilijrs 
M9 ID 95 ZV. 4-cyl 
«Dfl lUbfin-WigOd |T). 95, ZV. 4-Cyl 
RK-3 |Z| 70, *V, Z«54<YS 

hk- 3 MFkxi (Zt. to, *v, z tomn 
HX-4 \2\ m. 4V. 2 rotors 
flk-4 FaUsn wagon |2j . 30. 4V, 2 fotors 
Pd I ary ptokup (3)- 50, 4V, 3 rolurs 

Bi 550 pkkup (1 2) ' 97. 3V. 4-tyl ■ ItOrtW «f1y prododwl 
Tnpdeli rasde for Califomla) 

MIKflMUIMZ 

7400 (Z) 147, Fl. 4-ty. *Pr*.Ul 
MOO (2) in. Fl, E-ey Che** I 

1H (It: 141, IV, 4-cy 

^ 

VHdiy rt. 81, IV, 4<y 

FCUOiOT (21 

504 . 130, ZV. 4<yl 

504 atallo*i wagon: 130. ZV. 4-cyl 

»4C; 1E0. Ft. 4-cy dhffwl 

W4D nation waoon: I ZB. FI. *-cyl. dlosel 

PLYMOUTH 

Crlekrt (4V4.UH* to Pwto Htooonly). SB. ZV. 4-CyT ; 123, 
ZV r 4-cyl 

Arrow (3). ga, 2 V, 4-cyl.. T32, 2V. 4-cyl 
Valiant (1) 310, 2V, 9^ry1 (wmo with A (T): 360. 4V, 9* 
Of 

Voh^ (1): Si6. IV. e-cyl (some AriT 
Volfi* station wagon |ii 3iB. zv. B-cyl. (surra wtto A 
T1 

Fury [i>. 3 IB, ZV, B-ryf {aorna wlto A/?) r 400. 4V. 6-cy 
r«fy atatlM wagon (if: 400, *v, B-Cyt. 

Qrm Fury [1>: 400. 4V. B-cy* 



Gran Fury atadoai wagon (1) 400. 4V B- C yl 
POHYIAC (It 

Aalra : 140. 1 V. 4-cyl 

Aaln Salart Wagon: 1*0. IV, 4-cyi 

SuntJhd H 4 Cl tv. 4- cyl 

HUCHE 
014(1): 1 3ft FI. 4-cyl, 

911 (Zj. 164 r FI. 4-eyl 
912E (2) 120, Fl, 4-<y 

TOfftoCn—gt : 1 93. FI. 6-cyi 

miUVLT 
5(1): 7S, ZV. 4-cyl 
12 (1): IDO, ZV. 4-cyl. 

It ataiton wagem fl} TOO ZV. 4-tyt 
t5 (1): 100. 2V. 4-cyl 
17 (It: 100, ZV. 4-cyl. 

17 Sordini (3): lQ0, FL Ayrd 

IUI 1 2 1 

m 1Z1. Fl, 4-Cyi 

SUBMIT (21 

Subaru: 113, 2V, 4-tyl.; 97, 3V, 4-eyl 

Sutiwu Malta* aagprt: 63 . 3V. 4-cyl. . 07. ZV. 4-Cyl. 

TOYOTA |1) - 

Corona: 97.2V. 4-cyl 
Con>i4# ataUcn wagon: 97. ZV, 4-cyl 
Corona: 133. ZV. 4-cyl 
Ccrcna «*ik>n wagon: 133, ZV. 4-cyl 
Calks; 133 ZV. 4-cyl 
HHtn: 133. ZV, *-zp 
Land Crulaar: Z5B, ZV, -B-cyl 
TRIUMPH 
TFM: 152. 2V. fl-cyl 
Tfl-7: 122, 3V„ 4-cyl. 

Spttta* 91, IV, 4-cyl, 

VOlKlWidtH (1> 

BaMH: 97. FL 4-cyt. 

Oaahar 97. Fl. 4-cyl 

baaiwr stabon aragon 97. Ft, 4-cyr 

Bus 1ZP. Fl. 4-cyl. 

VOLVO (It 
240: tM. FL 4-cyl 
149 station wagon-; 130, Fl, i cyi 
ZWs 153. Fl, -myl 

ZB5 station wagon; 153. Fr . 1-cyi 

IwT 

ALFA ROMEO I F. 

Aflatts: 1 ZO, F i. 4-cyl 

zow S jakMr 1Z0.F1. 4-cyl 

LH-f RICAN MOTOR B (U 

OlMIriln: 232. IV. 6-cyl (scmewflli A/T). IM 2V. 4-cyl 
(ebooe with A/T) 

Hornet; 232. (V, 6-cyi L tom wm AJT|, Z50. 2V, 6-cyt 
(Biob* wtlti AtTt 

HonWT siatkto wagon Z32. IV, 5-cyl (some wrttn A*T>. 
Z5B, ZV, 6-eyl (lta»* with Art) 
paoar: Z5Z. iv, fl-cyl (some «r* Art): ?55, ZV, a-cyt 
(fto*e wilh ATI 

(Ffeose rum It i p.igtf 4 $) 
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One of these men had a business 
that went into a slump, into the red 

and up in smoke. 



He had a fire of a "suspicious 1 ' nature, but arson 
could not be proved. So, he was able to collect a sub- 
stantial amount on his insurance. He fumed his business 
loss into a profit for himself but into an additional expense 
for the insurance company and the policyholders. 

Arson has become the ‘'hottesr 1 crime in the nation. 
Who are these arsonists? They range from small, one-time 
offenders, like the man on the left to organized profes- 
sional "torches." Many have found arson a profitable 
crime. Shocking! Even more shocking are the losses re- 
lated to arson— 700 lives and an estimated Si 6 billion in 
insured fire losses in 1977. When you consider lost jobs, 
property taxes and higher costs in consumer goods, the 
total economic loss is a staggering $10 billion! 

We're a major group of property and casualty insur- 
ance companies and we're alarmed by the rise in this vio- 
lent. cosily and dangerous crime. Not only does arson 
jeopardize lives and property, it costs policyholders a lot 
of money— approximately 40C of every claim dollar paid 
for fire losses. That's four times more than ten years ago. 

Recently, the FBI re-classilied arson as a major 
crime, m the same category as murder, rape and grand 
larceny. This re-classification wifi result in greater attention 
by federal, state and focal law enforcement agencies. We 



in the insurance industry urged the government to take 
this action We will continue working with law enforcement 
agencies Eo stop the spread of this vicious enme, 

Here's whet we're doing: 

■ Trying to take the profit out of arson by more extensive 
investigation of claims and by cooperating in the pros- 
ecution of more persons involved in "suspicious' 1 (ires, 

■ Supporting the Insurance Crime Prevention Institute's 
investigations of insurance fraud, 

■ Conducting arson -detect ion seminars for insurance 
personnel. 

■ Developing the Property I nsu ranee Loss Register a 
computerized file of previous loss claims which will alert 
investigators. 

■ Encouraging stale legislators to pass stricter laws that 
carry heavier punishments for arson. 

M Encouraging community and slate arson task force 
programs to deal with arson problems on a local level, 

Here's whet you can do: 

■ Report any suspicious persons or activity to the police, 
fire department or fire marshal. 

■ Support efforts in your community to fight arson. 



This message rs presented by the American Insurance Association, 35 John Street, Newlfofk. N.Y 10033, 

Affordable insurance is our business...and yours. 

C l97&Am*ticati In^uuncuf Assoc*4HiCsrt 
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RISLONE . . . It’s Been 
Helping Engines Run 
Better for Over 40 Years 

RISLONE acts last to dissolve 
and disperse power robbing var- 
nish, gum and deposits from 
valve lifters, stems and guides, 
pistons, and rings, cylinder walls 
and oil passages, Most engines 
wish average mileage and con- 
dition will run smoother, quieter 
and more powerfully within a 
few miles after adding RISLONE 
to the crankcase oil. 

You be the Judge. Road rest 
RISLONE yourself. Get a can 
at your auto merchandising 
store, lt"s the beat buy on the 
shelf, in the big yellow, red and 
black QUART can. Enough 
product to do a good job for 
you, as it has for millions of 
motorists for over 40 years, 

Welch lor these RISLONE super 
racers at your favorite drag strip 
, , . the Fabulous- hislone Chi- 
Town Hustler, the stunning new 
RISLONE Jet of TV Tom Ivo, 
and ths super cars of John 
Lingenfelter and Bob Marshall! 

54ne A *141*040 t*l|~4d- 
drqued envelops for your 

frM Copy 01 ovr as pasg-B 
LUBE TIPS traOhcfBl. It 
will amwer some ol yaur 
quialiDn* about tnoins lu- 
brication. 

THE SHALER CO. 

II E*tt J*1T«r*0n SI. 

WAUPLIW, WISCONSIN 53963 

In Canada: Warnsn Packaging Co., 

Scarborough, Quiarie 



PHH *1*1100 WfcfliHfl: 232. 1 V i-Cyl (aoma With ArT): 253, 
IV. 6-eyt LltoM #*» AT) 

jwp; zaz. 1 v, e-cn; am, tv, mi. 

iUHHI 

Rut: VT, FI. 4-eyl 

Ffti lllllfln Wipon. 97, Fl, 4-cy: 

umlS: itA FI. 4-cyi 

■■aw ( 2 ) 

121 . fi. 

5591; l«, Fl. 6-cyt 

53QCSI: 162. FI, frcyt 

■uicK i n 

0— it ill, av. a-eyi. 

CHI VHOLET {II 

Luv pickup: 1 1 1, 2V. Acyl 

Pick up: <54, 4V, 6~cyl 

oinuM ft) 

S-tlQ: 65 2V, 4-eyl Jaucapl Ht 0 h-ld«l-eeoncimy models 
with catalytic Kunyertw and 5- spoad WT} 

F-lO: BS, IV. 4-cyl 

F-tO station *agan: 15. IV. ny. 

lUSI: 113. 2V, 4-eyl 

710: IT#, IV. 4-Cyt 

710 ptatfe n wtton: 11#, IV. 4-tyl 

■ IP M6. Fl.fi-cyi 

fltQ irati&n **#ovi: i*6 Fl. 6-cyl 

saoi: isa. fi. s-eyi 

PMwp; 11». IV. Acyl. 

HDOE (I) 

CaJaata LHYulabki m Puerto Ri way). 86, 2V, 4-tyL, 1J2, 
2V. 4-cyl 

cett: SB, IV, 4-eyl., 122, ZV, 4-cyl. 

Con ut ion wapon; sa. bv, *<yi- 122 , av. 4-cyi 

F MILAM (2) 

# 0 # G T: 1 79 . av. frcyi. 

FIAT in 

1»: 79. IV. 4-cyl 

1» nalton wagon 79, IV. Kyi 
111 Ulraflwl: 107. IV, 4-eyl 
111 EbEbIb WtgM: 107. 2Y. 4-eyl. 

Lands Batn: 107. IV. 4-c* 

X Iflr n. IV. 4-cyi 

in Sport; 107, IV. 4-cyl 

FOND 1 1 1 

Court* f UL- kup: 1 10. IV. 4-cyt . 140. IV. a-cyi 

■■■5(1) 

P'rk u[ K #54, av, frcyL 

mH is) 

Civic: 76, IV. Acyl 

Clvk CVCC: 91, 3V, 4-cyl 

Civic CVCC ■lBdOf ‘1 wAftbn: Q1. 3V. 4-tyl 

Accord CVCC: 99. W. 4-cyi 

INTERNATIONAL HAknlTIH (I) 

Scoot HnVTWIrMUr: tse. i V, A-fcyl . 190. FI.S-lV (fce- 
Ml, 304 , IV, fl-cyl. 345, IV, B-cyl. 

■AIIUT1 |I| 

Mwnk: I61.BV 6-cyl 

e«ri: 301 . ev. S-<y1. 

Khamiln; 301, 8V. fl-cyi 

MAZDA 

Co buns tty. SO, 4V. I rotors 

HX-3 (I): 70, 4V. I rulers 

fcM (I): SO, 4V. I rolors 

FIX-4 Btatlon waflort (I). SO. av 2 rolcrs 

Ml {tv 97. IV. 4-cyi 

ttl pollen wagon 111 #7 IV. Acyl 

Hftttty pickup fl) SO. 4V. E (OlOf* 

BUM pickup [ 1 1; no. IV, *-Cy> 

MtftClDCt-MHZ ill 
2400: 147. Fi. a-cyl diesel 

3000: 163. Fl. 5<y1 diirtri 

HUHOT ID 

5040; Hi, Ft. 4*cyl (Sesfli 

5040 rLHlofl wa^on: t4t„ Ft, 4-cyl JraMi 

unmimiD 

Arw: #6 . IV. 4-eyl : 1 H. ZV. 4-cyl. 

Crick*t'Unc»r lavEHabk? ih Pu*tA7 RitO pnlyl 96. IV, 4- 

tyl.t tH. IV. 4-cyi 

POAACME 
094 H|: I SI. Fl. 4>cyi 
B11E [2J: 1M.FI, frtyt 

Ttfrtw Cmw (2): 163. Fl, freyl 

HINAULT 
e cu; 7B, iv, 4-cyi 
1Z [i| 100. ZV. 4-cyi* 

12 Btatlon w#9on(i). 100. ZV. 4-cyi 
IS {i>: 100. ZV. Kyi 
IT OHdUk 1 31 100. Fl. a-Cyt 

1AAB (1> 

1#l Ul. Fl, 4-cyl 

tUURU |£l 

SuIhtu: 97. IV, a-cy* 

Subaru itatlon «u#; n: 97, IV. 4ncyl 




TOYOTA 

C^rolbi (1) 97, av, 4-tyl. 

Corolla nation wagon (1) 37, ZV, 4-cyt 
Corona 1 1 ): i3*. IV. Kyi, 

COn>rt* ■taliMi wagon |T| 1J4. 2V, 4-qd 
Callca (If: 134, ZV, 4-cyl 
HUujMD 134,2V, 4-eyl 

Land Cniktw (2) IM. 2V, S-cyi 

veutnrjUMN 
e**tN» (1|: 97. Fl. 4-cyi 
Oaahar ;ij. 97 Fl, 4 cy 1 
□aahar alaUon aagtMi ; 1 1 97 Fl. 4-cyl 
d**ft*r (Z) sa FL 4 -eyi. cn« 4 i 
Pwhof aunlon w« 0 oo ilj 90. Ft, 4 -cyt a««< 
RaObtt 11J ' #7. FI, 4-cyl 
ftabMt I?) . 90. Ft, 4-cyl oieser 
Sehroceorlj 97 , Fl 4-eyl 
Rut It]: m Fl. 4-cyl 



1970 

AUDI (1J 

F0t:97 Fl 4-eyl 

Fop nation anol: 97 FL 4-cyl 

MOO; 131, FI. S-Cyt 

■nr (Z) 

3201: 111. Fl. a-cyl 
a3fli: iai, Fl, fl-cyl 
53DCSI: ira. Fl. 6-cyi 
730M 192, Fl, 6-cyl 
CHEVROLET i.Z.i 

PkAop: 360, FL frcyl ekWdl 

DATHIN rfl 

B-IlO: 65, IV. 4-cyi (ejcepi hoh-lue economy rrcdeis with 
CAlalytc conventr and 5-speed WT] 

I&OSX: 119. 2V. 4-cyt 

F-lD: S5 IV, 4-cyt 

F-1D nation wagon: 95. IV 4-cyl 

S10: 1 19. IV. 4-eyl 

619 41*1100 WBQDO: 1 is. av. 4-eyl 

610: 146. Fl. 6-cyl 

610 alaUon waflon lafl. Fl fl-cvi 

IMZ: l&tt Fl. &cy1 

Fjctaip; 1 19, IV, 4-cyl 

FIAT m 

121 79, ZV. 4-eyl, 

12# Btatlon wo#an: 79. 2V. 4-cyl 
131 UkaNorl: 107, SV, Kyt 
131 Eaiat* wtgnni 107. IV 4-ey 
Lancia Bala: 107. TV. 4-cyi (rhose wl*v M, T | 

* UP: 79. ZV. 4-cyl 
114 Sport: 107. IV. 4-cyl 
BMC III 

Pickup: 350, Fl, P-cyl diract 
HONDA III 

CMC: 76 IV. 4-cyl 

Civic CVCC: SI, 3V. 4-eyl 

Civic CVCC alallcn wagon: #1 , 3V 4-cyi 

AWQfd CVCC: 96 3V 4-eyl. 

UfTBHIiATIOMAl HARVUTDI (I) 

Scqlti HfBnafT m iH l r. i#fi, >v h 4-cyl : i#8. Fl. -6-cyt (Aa- 
3<J4. IV, frcy 1 . J45. IV O-Cyl 

MAURATIdl 

Marak 1 161 6V_ 6-cyl 

MENCEEHE A-BENZ .2) 

24QD: 147. Fl, 4-cyl. ebeaeJ 
3000: 1133. Fl. 5-cyl >lesel 
3DDCO: 133 Fl. 5-eyl. cbawl 
POQfrP: 183. Fl, S^eyl. aaMl _ 

OUriWlIU (2) 

□alt* M: 350 Fl B cryl ditrvrf 
f B; 350. F|. ^ tkesel 

Cuatom Crulaae Wagon: 350, Fl, B -cyl jwl 

HUQEDT [I| 

5040; 141, Fl. 4-cyi dr«sei 

5040 juihjn wagon- 141. Fl. 4-cyi d-aeoi 

NMCii 

111 rif. IB. Ft. 6-eyl. 
ail [!}: Ml, Fl. 

924 i ll: 111, fi, 4-cyl. 

128 (11: 273, Fl, 6-cyl. 

HINAULT (1) ' 

Li Car: 79, ZV, 4-cyl. 

IT CflHtlnl: 100 Fl, 4-Cyl 

tMI (1) 

9#: Hi. Fi. 4-0,1 lesead iurt»[ 

■HIM ffl 

Subaru: 97, IV, 4-cyf 

Subaru atatlon wagon: 97. ZV, 4-ryl 

Aral: 97, SV, 

VOLK iW AO IN ' 

Bavtiv canmAMi dj; 97, fi, 4-cyi. 
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with an Ko nomnsTtn 

Carburetorl 

by Holley ' 



If your car is like many on the road, a worn 
or poorly maintained carburetor may be 
gobbling up your gas dollars. If so, you can 
slop (he dollar drain with a replacement 
carburetor specifically designed lo improve 
fuel efficiency, an ECONOMASTER 
carburetor by Holley 



Holley has redesigned ECONOMASTER 
carburetors by addrng new Style booster 
venlurii lo some models, enlarged metering 
pods or a two slage power valve to 
oi he rs Eng i nee r ing improvements such 
as these can cay off in more MFG for 
millions ol cars produced since 1 960 



You'll tlnd that installation has 
been made simpler, too, because 
ECONOMASTER carburetors 
use existing Eh route, choke 
and emrssion control hookups, 
Complete, step-by-step instruc- 
tions guide you along the way. 

Holley Replacement Parts Division, 
PO. Box 749, Warren, Michigan 48090 



Fuel Economy you 
Can Bank On?..^H 





For our latest pamphlet and where-lo-buy 
list write lo: Dept, PM-12, P.O. Box 3683, 
Center Line. Michigan 4BCH5, Allow 45 
days for handling. 



■ Hngis**nri(l Tingemflrh 
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Holley 

Replacement Parts Division 



Holley ECONOMASTER carburetors are available at 
leading auto parts dealers. * Actual fuel economy may 
vary, due to application and driving conditions. 



Colt Industries 

@ 
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HOMEOWNERS' CLINIC 

QUESTIONS ANSWERED 



Wavy floor 

IVif Aoiitf thinking, we rented our MO- 
gear-old, one- floor house to n feed 
dealer who stacked feed bags 4 ft. 
high fra our pine floor. The joists 
sagged . Now we have wavy floors and 
can’t rent the house. The old house 
doesn't have Ve fits to allow airflow 
around the joists , I've thought of 
tearing out the floor and filling the 
area with concrete , but this would 
cost a small fortune- Please suggest a 
solution. — R,C. Friggeri, Wichita r 
Kans. 

The fact that your house is 80 
years old just shows that there were 
errant builders in "the good old 
days*” too. I h d say first, by all means, 
vent the crawl space! You may have 
joists that Eire slowly rotting from 
excessive moisture. The seed weight 
was the last straw. There are two 
methods, of correction. Both assume 
that your joists are sound. 

One method is to jack the joists 
level (from your basement or crawl 
apace) and temporarily support 

MG IN JDPSr-^,^ 




them so you can slip in new joists 
next to the old ones. Spike -fasten 
them to the existing joists at 8-in. 
on-center nail intervals as shown in 
the drawing (below). As you're con- 
cerned only with deflection (sag), 
the now joists do not have to bear 
fully on the foundation walls. 

The second method: After the 
joists are temporarily leveled and 
supported, Eidd doubted-up 2x8s or 
2x10s (girders) below joists at center 
of span as shown. Use pressure- 
treated lumbt'r to prevent rot. Once 
the girder is solidly supported by 
steel support posts on concrete 
blocks, the temporary supports car 
be removed. 

Aluminum wiring acessories 

Since mg house is wired with alumi- 
num wiring , 1 decided to take your 
very sound advice (Homeowners' 
Clinic Service Tip.papc 2d, Mar. *79} 
and install COiALR receptacles and 
switches, f called nine electrical sup- 
ply houses, j Verne carried the items. 



J L JCu NAiuS 
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ATTACH NT MM -*000 JOIST" Of RAM* 

WIDTH AND THICKNESS AH OLD 
ONE Wltti HM NAILS If CAN BE ?' 

SHO-HTEH THAN FOUNDATION WALL 
IF OLD JO J STS AAE SOUND IF NOT, 


i| 4 V 



JOISTS MUST BE*HUN FOUNDATION WALL 



Sagging Joist must be leveled and supported before you add new Joist to reinforce it. 




TEMPORARY JOrST SUPPORTS 



DO US LE D 2 x ft* 
GIRDER AT 
CENTER OF JOISTS 



4 x 3 x Ifj" 
CONCRETE 
PATIO BLOCK 



ADJUSTABLE STEEL 
SUPPORT POST 



4 x 41 POST, 

height to suit 



SHINGLE OR 
OTHER WEDGE 



1-1/2 x 5-1 tlx 12" 
BASE PLATE 



To correct sagging Joists, temporarily level them and Install a new beam (girder), 



nor did they know where f could ob- 
tain them. Are they still available ? — 
David E , Nead, Fairport , iV.F. 

Inquiries reveal that CO/ALFS 
items aren't fast sellers, Many elec- 
trical supplies stores do not stock 
them. Surprisingly* one maker T 
spoke to was extremely polite but re- 
luctant to have it known that it had 
them available. Another was happy 
to say they made the approved de 
vices. If your supplier doesn't stock 
them, write Marketing Communica- 
tions Manager for Electrical Distri- 
bution, Leviton Manufacturing Inc., 
50-25 Little Neck Pkwy, k Little Neck, 
N.Y. 11362, for the nearest dealer 
w r ho does. 

Can you top this? 

We've received many queries from 
readers who want to know if existing 
cracked basement concrete slabs 
can be topped using an epoxy to 
bond the separated surfaces togeth- 
er. The main consideration is the 
original cause of the cracks. They 
are usually the result of moisture 
penetration or settlement of the 
base on which the slab was poured. 
The refore, no matter what the bond- 
ing agent, an added topping will also 
crack. 

A check with the Portland Cement 
Assn, confirmed these thoughts. 
However, the association has known 
of cases where tkfc-in. topping (with 
6x6-1 n. No. 10 wire mesh) has lasted 
when poured over broken slabs sub- 
ject to foot traffic only. 

I recommend removing the old 
slab* tamping the base firm and re- 
pouring a 4-in. slab using the above 
mesh, M 



ft) /GO have a honte maintenance or rapau fyoUtem 7 
Said it to Homenwnwe C*n*c, Popular Mechanics, 
22* West 57th St, New York. N Y 700 T9. Letters 
cannot be answered indtvidua/ty, but prob/ems of 
wide interest wiH i>e djsciussecl jo to/s cotomn for 
mors home repair and maintenance bmp. get PM s 
Home Cafe Guttle, S4 95 postpaid Sand ordar{s) to 
PM. Dept HCG. Box Wh f r New York, N.Y 70019. 
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, KQDL SUPER 
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Smooth & fresh 
all the way. 

A light menthol blend gives low 
"tar "smokers the smooth taste 
they want. Never harsh tasting. 
Make the smooth move to KQDL 
Super Lights. 







i 






At only 9 mg.' tar; 
it's lower 
than all these. 



Warning The Surgeon General Has Determined 
Thai Ctgareiie Smoking Is Dangerous toYour Health. 









CRAFTSMANIO-INCH 
TABLE SAW OUTFIT 



Here are choice savings 
on Sears Cast Iron Top Id 1 ' 

Table Saw (# 29815 ) that miters, 
bevels, rips, crosscuts and more. Outfit in 
eludes leg set one extension and a permanently 
lubricated 100% ball bearing 1 HP motor that devel* 
ops 2 HP. Pius, a manual reset overload -protector. And 
Sears exclusive Exact -l -Cut feature that lines up the 
ahead of the blade. Table Saw comes partially assembled 
Save $130,04, Now $299.08. 



CRAFTSMANIO-INCH 
RADIAL SAW OUTFIT 

Here's another choice value on America's best sell- 
ing radial saw (#19775} that crosscuts, rips, miters, 
bevels and more. Has a powerful IVk HP 
motor that develops 2Vz HP. And a single lever 
miter arm control for one handed single step 
setups. Leg set included. Radial Saw comes par- 
tially assembled. Save $115.05, Now $299.88. 



WHERE AMERICA SHOPS 
FOR VALUE 



Sears 



C5enra.Ph>elJjLfc a^dCO L 9^S 



ON SALE AUGUST 5-25 

AvailatHs in SMirflaiail Stor#?, 

PrksE and tfltM “> PV Varv in Ala alia and Hawaii 



Ful I One Year Warn nty on Both 
T9U* Saw and Radial law 

M. whhin cm v#ar Irom date gr purchawe, niih#i‘ 
rhu CrflltBimin Tb&J* Siwor Craf|*m#n Radial Saw 
rail# do# io a defect in material gr wgrbmanahip, 
ppntscl Suars arid 5#ar| wvidl repair It Free gl gH»rg# 



EITHER SAW $299- 



CHOICE SAVINGS 



$115 to $130 OFF 



Super bowl for chain-saw champs 



O n September 21 and 22, the sec- 
ond annual Tournament of 
Kings chain-saw competition will 
take place at (.’a rewinds Theme 
Park, located on the border of North 
and South Carolina* According to 



Webb Maddux, president of Home’ 
lite, this year’s contest "has been ex- 
panded to include champions from 
13 major U.S. logging shows and five 
from Australia, Belgium, Canada, 
Finland and South America.” The 




Steeplechase *verrl has five stations. Each 
presents a different cutting pnobtom. 




Roy Booth Sr„ a LaGrande, Ore,, logger, 
won the $1000 first prize in 13711. 



contestants compete in six events — 
tree felling, steeplechase, boring, 
precision cutting, disc stacking, and 
speed cutting. For contest informa- 
tion, write Homelite Div. of Textron 
lnc, ? Charlotte, N.C, 28217.— /AW* 




Competitors can custom-file their saw's chain for the speed -cutting event only. 




Lea (her is expensive, but note there's a way to 
protect your investment. When used regularly, Outers 
Golden Mink Oil with EMollient-E, " Silicone and 
Lanolin will prolong the life of fine leather and keep it 
newer looking indefinitely. The secret is EMollienbE'“ 
(Vitamin E oil}. Due to its unique properties, it not only 
softens leather fibers and keeps them pliable, it retards the 
aging process. It halts the loss (through oxidation) of vital 
oils and prevents premature stiffness and brittleness. 



See your d&aier or write. 



40OHATORIES, INC 

P. 0 Box 39-P 
Onaiaste. W1 54650 



Dui e r Goidfl-n Mink Oil 
Solid comes in 4 02. lubs 
and 2 at. pustvups. Com- 
plete kits also available 
An Outers Leal tier Care 
products are uncandiLiurv 
alby^uarartte^l.yaurmon 1 
ey Deck if not satisfied! 
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Nation;* l Unlimited Champion, Reno: Mod died l J -51 Mustang — Kftl Baron, Pilot — Steve Hinton, Owner— Ed Browning 

The National Champion 



asks for Pennzoil. 



When you want top-flight performance, 
ask for Pennzoil quality. 

There J s a Pennzoil lubricant for almost every kind of engine. 
So whatever you drive — and wherever you drive it — you can 
depend on Pennzoil to give you the performance you demand. 
Asking for that bright yciiuw can of Pennzoil has become 
a time-honored tradition to millions of motorists. 

And a lot of pilots, too, 

Pennzoil has a history of quality you can count on. 



5upr<eme Qualify 

PE NNZ OIL 

Ubficatv<^V 
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Pathological skyjacking 

Maybe some people just have it in for flying machines. 
Seven years ago Gary Trapnell tried, to hijack a j^t 
airliner and was sentenced to a life term in the Federal 
Penitentiary at Marion, 111. Recently Trapnell tried to 
escape from prison by having a female accomplice - who 
was killed in the attempt -hijack a helicopter to fly him 
and two fellow inmates out. The judge was not impressed 
by Trapnell 's a vocational perseverance. He tacked on 
another life sentence plus 110 years. 




Stretching it too far? 



Good instructors and well designed equipment have mode sport 
parachuting u tot safer than it tiwics , In the photo, a group known 
tij she West Coast Pei icons is ho ving some fun over Mojave. 
Calif. 

But we're not sure that the introduction of “human air 
races ' ' — known as tracking contests — -such as were held at she 
recent Mojave National Air Faces constitutes real progress or 
unnecessary ihritl seeking 

By assuming the proper body position, tike that of a ski- jumper 
but with toes extended and streamlined, a \h 14 tist in free frit can 
cover horizontal distances — oj much as a foot over the ground 
for every fw<.j feet of altitude lost. The longest ' ‘track’ ' she 
race. 

We wcHtld hope contestants chutes must be set to open auto- 
matically at a comfortable minimum altitude with a good safety 
margin in these formal competitions. Nobody wants to see a 
game of J "chicken ' with terra frrma as the goaf line. 




TGV train on run. 




TGV interior during simulated commercial service teat 



No way to run a railroad 

Just at a point when the energy squeeze could br nq intercity travel by rail 
back lo its former vogue, lack of public acceptance and shaky Imances 
seem to dictate substantial reductions in passenger rail service and even 
abandonment of thousands of miles of right-of-way. Lack of anyihing 
approaching consisted on-time performance and maintenance problems, 
meanwhile, continue to tarnish the image Am Era* was, supposed to build up. 
A new tow may have been reached recently when one Washington-tc-New 
York Amtrafc tram simply separated in mid-run. One passenger returning 
Irom (he dining car to his seat m One of the rear cars Sold PM he almost 
walked off the speeding train at the door where the cars had come apart. 

The contrast between [his sad state of affairs and whal rail travel can be 
was demonstrated to PM recently on a rail tour in France Over a period of 
several days, with some 20 hours spent on regular French trains, we 
witnessed no departures that were more than 30 seconds off the scheduled 
times, and only one arrival more than two or three minutes off schedule 

Passenger comfort., at speeds af 80 mph. was superb on the new Corail 
trams that now account for 25 percent of intercity traHrc in France. WeU- 
1 hough! -out a inanities, such as folding tables that recess after meal service 
and tu m a " dining " car back into a coach , add !o the comfort on crack irains. 

The oil shortage will not spare the European irains The French TGV 
(very high speed) trains soon due in service were originally expected 10 be 
powered by turbolocomotion (gas turbines driving alternators to produce 
current for eleclnc traction motors), Bui fuel requirements were ultimately 
too high ; the I rai ns wi If now be all electric (d c motors) , with the problems of 
’collecting' current from power lines al high speeds -up to nearly 200 
mph - having already been solved. 

With an ib percenlgainin fuel efficiency over Ihe turbolrain ooncepl, she 
new French TGVs will' still have (he speed to keep intercity rail fravel 
competitive with feeder airlines. The trams will use about one-fifth as much 
fuel per passenger mile as a transport aircraft, and aboul one half as much 
per passenger mile as a private car. Unfortunately, projections for the 
application and acceptance of similar energy -savi ng rail technology in the 
United Slates are nonexistent, 
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Lazy son of a bee 

A Cornell University researcher, looking into why apple trees ol the 
Delicious variety yield only an average of about 40 to 50 perce n! of their 
fruit potential, has come up with a shocking Conclusion- 

Some honeybees are lazy. 

Entomology graduate student Willard Robinson has demonstrated 
how the structure of the Delicious apple blossom, differing from most 
other well known varieties, permits bees to enter from the side and. tap 
its nectar without much of the ‘'Legwork" that normally pollinates the 
Tower- and makes fruit possible -if the bee enters the blossom from 
above. 

What's worse, experiments show that bees seem to acquire foraging 
techniques by experience, rather than through pure Instinct. If they 
team the side -entering technique and later approach a different blossom 
that doesn’t yield to that easy method, most of them, Robinson notes, 
“get really disgusted and fly away." 



Screeching halt 

Shopping curt theft and vandalism can add heavily to the cost of 
operating a large retail operation so heavily that a Wjnitcika, 
Calif, „ firm called ConiputerCan CVup. can justify adding 
sophisticated electronics to an ordinary grocery cart. 

Once installed, the equipment Lets the cart operate normally 
unless someone tries to remove it from an area that has been 
electronically designated. When that happens, the device senses 
the cart is passi ng a boundary and . . s imply co I lapses the front 
wheels. From then on, until the wheels are reset by a specially 
coded key, the cafT must be dragged wherever it goes. It almost 
sounds like a practical joke, but so long as it doesn't inspire 
frequent gag demons! rat ions on the part of customers, it can 
doubtless save some businesses some money. 




collapsed 




I know we’re best friends, 
but this is ridiculous 

See Burke Ewing fly his hang -glider off the 300- foot 
cliffs af Torrey Pines t Calif See Curtiss, Burke 's 14 
year-old mutt, make a terrible whining fuss when Burke 
soars off and leaves him . See Burke pondering the 
problem. See the solution. 




Phoeos- JohrvR Ham*an 
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How to fill your 2-car garage* 

More and more people today are finding the best 
way to fill a 2-car garage is with a shiny new 
GMC pickup. 

It can do everything from bringing home Rover’s 
new house to hauling around garden supplies. Lots of 
loads you could never cram into a car. 

You say you're a trailer hauler or a boat puller? 

A GMC pickup, properly equipped, can haul much 
more than most new cars these days. 

But, of course, GMC has had over 75 years of experience with trucks that are downright 
muscular. GMC pickups, for instance, have lots of double-wall construction. You can even 
order a V-8 diesel, (GMCsare equipped with GM-built engines produced by various divisions, 
See your dealer for details.) 

Yet for all its mggedness, a GMC pickup is also smooth and comfy. I here are even 
models with velour seating, and bucket seating w ith a center 
console is also available. And the luxury options include 
available AM-FM radio, Craise Control, tilt steering wheel, 
power steering, power brakes and air conditioning. 

So, see your dealer soon. And don’t be surprised if your 
favorite car turns out to be your new 1979 GMC truck. 
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What we're learning 
from airplane 
flight recorders 




H igh over Michigan on a moonlit 
night, Trans Work! Airlines flight 
841 trembled, dropped its nose and 
began to spiral toward the ground 
Passengers screamed and cried as 
speed approached Mach 1. Accelera- 
tion compressed them so forcefully 
in their seats that they had trouble 
breathing, 

Pilot Harvey "Hoot" Gibson called on every reserve of 
skill collected in more than three decades of flying. He 
fought for control, but he had the clear impression that the 
airplane did a barrel roll at least once as It dropped some 
30,000 feet in about 60 seconds. Finally, in desperation, he 
lowered the landing gear, The wheels provided enough 
drag to bring the plane under control at 9000 feet, sec- 
onds before it would haveerashed wrth 87persons aboard. 
He made a hard but safe landing m Detroit. No one died. 

Within a few days of the incident last April, researchers 
at the National Transportation Safety Board, working in a 
windowless lab in Washington, began trying to relive Ihe 
near disaster. They opened two sealed containers, each 
ihe stze o! a small suitcase* that had been taken from near 
the tail of the 727. From one, the flight data recorder; tech- 
nician Bsliy Hopper withdrew 1 a silvery metal strip etched 



Sometimes* onfy recorders 
survive to reveal 
what went wrong in the air. 

by Gurney Williams Ifl 



with delicate tracings. It showed what 
the plane had done, as recorded by 
moving sly J uses. Hopper Flattened the 
strip under a 35x microscope. Control- 
ling the movements of the scope with 
a smafl joystick, he followed the trac- 
ings like a pilot trying over parallel 
railroad lines. Near the end of the 
strip, the lines— recording altitude, 
speed, course and acceleration— became a twisted Jumble 
as the plane went into its dive. Hopper's job was to make 
sense of the Jumble. 

In another office of the same laboratory electronics 
engineer Paul Turner played the tape from the second 
recorder, the one that monitored cockpit sounds through 
a small microphone above the crew's heads He was sur- 
prised by what ho found. There were about nine minutes 
Of conversation between crew members from Flight 841, 
But the recording had been made on the ground. AN trace 
of talking and other sounds from the air had vanished from 
the tape. Pilot Gibson later told federal investigators that 
he didn't recall pushing the erase button. 

In some ways, the mystery of Flight 841 is typical of 
cases handled by the small laboratory crew charged with 
analyzing flight recorder data. Hopper and Turner often 



Microphone in cockpit 
voice recorder is 
centered above pilots' 
heads. Pressing button 
tor a few seconds 
erases magnetic tape* 



Styluses In foil recorder near tail 
scratch data about aircraft onto a 
fireproof metal strip. Second by 
second, the unit records attitude, 
speed, heading, vertical acceler- 
ation trom re mole sensors in plane. 



Cockpit voice I ape is 
housed near the lari 
in container designed 
to protect it. Water 
in shield around tape 
would boll oft in a 
lire, removing heal. 




CREW 

VOICES 



OTHER 

SOUNDS 



' i 1 " 

;56 

“WE'RE IN 
THE SQUPr 




THUNDER, HEAVY TURBULENCE 
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CHINPING WAILING SIGNAL 
SOUND ENDS, INDICATES 
AUTOPILOT 
DISCONNECTED, 



A cockpit voice recorder tape 
from imperial Iranian Air 
Force Flight I 226 helped inves- 
tigators to reconstruct Ihe last 
seconds of a 7*7 on May 9, 
1976 Oscilloscope screen 
(right), displaying a picture 
of signals from cockpit I ape, 
shows critical split second. 
Top line, a graph of 4 QO -cycle 
electrical interference caused 
by plane's genera tors, dips and 
jumps as lightning passes through 
plane's wiring system. Sis 
thousandths q 1 a second later, 
noise of it ri he— graphed by 
lower line — reaches cockpit 
mike. From time lag, investi- 
gator concluded rhat bolt hil 
about 6 leel Irom cockpit. 

U-S- report later said lhai 
lightning was "plausible source 
ol ignition" tor luel tank in 
tetl wing, setting olf sequence 
illustrated above time line, 
plane disintegrated over Span- 
ish farmland. All 17 persons 
aboard the 747 were hilled. 
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EXPLOSIVE SO UNO. 

CREW MEMBER SWEARS. 
WOMAN'S SCREAM 
FROM CABIN, 

RECORDING ENDS. 



have to read between the lines. Like archeologists sifting 
ruins, they have to pull hypotheses from mere shreds of 
evidence, sometimes from instruments so battered and 
scorched they lock like ancient artifacts. 

The work is often slow. A month after 841 's dive, for In- 
stance, a TWA official told the researchers that the voice 
recorder might have been wiped clean by some stray elec- 
trical pulse as the plane was switched from internal to 
external power on the ground. A spokesman for the airline 
told PM that engineers or the company's overhaul team in 
Kansas City had suggested the possibility of "some weird 
or spurious signal that would start the erasure mode." The 
suggestion would set off a new set of tests that would 
add weeks to tho investigation. Federal officials were still 
trying to solve the mystery as we went to press. 

But the painstaking lab work using recorders has fre- 
quently paid off in disclosing what happened in the final 
seconds of a flight headed for disaster. And recorder work 
often reveals why accidents happened, and suggests what 
could be done to prevent them. 

Listening for stray noises 

A cockpit voice recorder, for example, helped Paul 
Turner to suggest what might have gone wrong rn one 
case involving a 747 owned by the Iranian Air Force, In his 



analysis, Turner listened to much more than the voices of 
the crew as the plane approached Madrid, Spain, in 1976 
Some of the most significant data came from Turner's 
study of odd sounds in the cockpit during the flight's final 
minute. 

Imperial Iranian Air Force Flight 22 B had been delayed 
for two hours in Iran while mechanics fixed a leaking fuel 
healer. But once over Spain, carrying 10 crew members, 
seven passengers and 100,000 pounds of fuel, the plane 
was running about 10 minutes ahead of schedule The 
crew of Americans and Iranians sounded relaxed. 

At one point as the plane soared over Spanish soil, the 
Madrid tower asked them to try to contact a French air 
liner, An Iranian crew member made the radio call in 
English, ,l Oo you react? 1 ' he asked 

“Negative, 1 * answered the Frenchman, unwilling to re- 
spond to any language but his own The Iranian laughed 
and tried again in English. "Negative!" said the French 
pitot, and now the 747 cockpit filled with laughter at the 
chauvinism 

The final minutes of the cockpit voice recorder tape of 
Flight 22B begin with a humdrum exchange of radio trans- 
missions as the pilot requests a course change to avoid a 
cloud. The tower has cleared the plane to drop to 5000 
feet. There is no apparent tension in the crew's voices as 






An FA. A, official examines the housing of 
the landing gear ol a TWA 727 |el damaged 
Lost April as it spiraled Put of control over 
Michigan. Plane landed safely. 



the piano begins Its descent. But on the 
ground, residents along the Iftghipeth of 
the 747 are awed by the severity ot the 
thunder and lightning passing south ol 
Vaidemoro They will long remember May 
9. 1976, as "the day Of the storm, 1 ' 

‘We re in the soup ! 1 

up in the plane, the first warning that 
something might be wrong is a crew 
member's voice He swears and says, 
We're m the soup!" The plane has ap- 
parently entered a cloud 

Five seconds later, the crew hears a 
crack like a nearby rifle shot. And sudden 
ly the cockpit tape is lined with rumbling 
and, above it, a high-patched chirping as 
control levers quiver in then slots, for 
seven seconds the speech of the crew is 
unintelligible against a turbulent back- 
ground of distant cracking and break- 
ing. 



■ Hang onto it!" the pilot yells, eight sec- 
onds after the first repot! 

Then, "Watch your autopilot! inexpli- 
cably, the chirping ends. Waiter signals, 
like a police car siren, warn that the auto- 
pilot has been disconnected. 

The wailing stops and then, eerily, the 
cockpit sound ss almost normal The crew 

is silent. 

Not for long. Now one of the Iranians 
shouts "Look at (he (light control It is 
not working! The llighl control is not work- 
ing!" Within seven more seconds, a 
steady pervasive tone signals the Cr^w 
that the airspeed has dropped beiow 250 
knots without proper preparation (or land- 
ing 

Look al the control column! someone 
yells. Forty-two seconds have passed 
since the initial rumbling. 

Nine seconds later. I he cockpil fills 

(PiMM'MlQOWVlW 




;o*Mt vole* recorder Paul Turner at woiw: y— 

mips him dissect clicks, hums, ratlin. Grains roar for clue*. 




taohnielan run. the computer c*«tor dl 0 Hal flight dirtu 

cord^rs yield dozen* Ot details about planes in Might 



How a recorder exposed a hidden killer 

Wind shear is analogous in murder by Icicle; The evidence disap- 
nears Perhaps many tunes, accident investigators have blamed fail- 
ure !o maintain flying speed tor crashes actually caused by wind 

" l 0ut wiitnna few years, new digital (light date recorder s — collocuno 
daia an up lo 100 details abouf a Hkght. second by second- -have 
identified (bo potential killer and helped piloid learn evasive action 
Wind sneaf has pcobaMy claimed hundredsof I've® In Iho niosi 
Widely dubiiciieo case, nn eastern 727 crashed .mu the approach 
lights at Kennady Intarnallona A.rport. Mew vork. ,n June ol '975 
The plane was destroyed, and 1 13 o< 124 passengers d»d The 
cause: ’ true aircraft's encounter with adverse winds associated with a 




A 00-10 ernah monitored by 
a digital recorder provided 
the data to flight wind shear. 



iry strong thunderstorm. according lo iho National Trampertsiion 
nrety Board. fbo plane went down because tjr a sudden change in 
9 direction or speed o! (he wind flowing over its aerodynamic sur- 

A headwind for exam pis, suddenly becomes a tailwind Indicated 
r speed tails oil Lift declines. Unless the pilot increases Ihnuft wn- 

ed lately. Ihe aircraft will drop. ^ t 

One wind shear case in December. (973 was fortuitous - fl t*,f 
isppcts First, no one aboard the Iberia A<r Linos DC 10 died Oder 
» Jlana slruck an approach fight and broke in two is it hn site funway 
I Boston's Logan Airport Secondly a digital flight recorder — 0 siierir 
uniry near the tail^picked up enough dam to reconstruct Ihe piano s 
nai minute with more precision man a camera would have provided 
tom thousands of electronic digital pulses on a silvery tape, comput- 
r expert Dr. Carol A Roberts extracted Inlormation on confront 
fw» b ruelftow, landing gear lever position, altitude. autopilof mode 
no more than 9€ other systems on ihe tumbo jet The etloci 01 the 
hear appears nine seconds after the autopilot is discorVMJCted tneiv 
uddenly. the rale ol descant jumps io 1 WQ leei par minute Three 
econds later, the landing gear smashes on the runway. 
Investigators compared ihe detailed picture ol the disastrous ap 
roach wilh normal DC-10 landings Computer infofmuiion Irgm ihr 
ecorder helped ihem sort out precisely the shaar s alfeeis on the 
light They could then program a llighl simulaior to behave like me 

The Eastern 727 focused attention on the wind shear problem, out 
rro flight recorder on the DC- 10 enabled ait lines to do something 
iboul 11 Today pilots are routinely taught now to handle shears. And 
hey practice flying through ihom on simulate^ containing the e mo- 
ronic model bulls with thy help of a digital Might recorder 
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From the worst U.S. crash, 
an incomplete record 



T he worst air disaster in the United 
Slates occurred on May 25, this year , 
when an American Airlines DC-H), which 
had one ol Ms three engines rip entirely tree 
of its wing mount and fail to the runway 
gn takeoff, crashed less than a minute after 
leaving the ground at Chicago's O'Hare 
Airport, 

Among passengers and crew aboard i he 
DC-tO, all 272 ware killed on impact, as 
were i wo residents of the mobile home 
community which narrowly missed being 
obliterated by the pltmnmelmg airliner. 

Arriving on the scene within a tew hours, 
the National Transported ton Safety Board's 
"go team" had 10 accomplish its priority 
goal -recovery of the aircraft's flight data 
recorder- amsd a spectacle of smoldering 
ruin that was even more numbingly grim 
than in most crashes, because of the nearly 
inverted altitude In which the huge plane 
had apparently slruek the ground. There 
were immediate doubts. as there always 
are m the bad ones, that the $30,000 digital 
recorder could have survived intact. There 
were very low pieces of wreckage even 
large enough Ip be immediately recogniz- 
able as aircraft pans. And the recorder's 
mounting position in the lad assembly, nor- 
mally an intact area oven after the worst 
nose-in or belly-down crashes, rooked like 
a liability in this one. 

Vet within three days after the tragedy, 
the NTSB was able to make public certain 
tentative conclusions about then incident, 
based m port on data recovered from the 
Ihght recorder. 

The crash occurred on the Friday of a 
holiday weekend By SnUurdeiy oftortioon, 
the flight data recorder, with a hole slashed 
in its cover, had arrived in Dr. Carol Rob- 
erts' computer lab at Una National Trans- 
portation Safely Board, She had to have 

S hfc: recorder cut open. The view inside 
didn't raise optimism that the device would 
conclusively show what had happened: Lab 
workers found lhat the silvery metal tape 
to the Sunstrnnd recorder had broken into 
lour Dr hue pieces, And it was lorn in sev- 
eral other places. But by Saturday nig hi. 
Roberta and others had spliced the laps, 
plugged «t into tho computer and extracted 
a printout ol preliminary data. 

The Sunstfand spewed information on 
some 2$ differed flight parameters, icclud- 



rng pilch, roll, thrust from the three engines 
and coniiol surface positions, Roberts used 
these data to piec-e together this prelimi- 
nary account ol the lakeoff and brief flight 

The takeoff rod begiin normally, and 
speed built up to the point of "relation," 
enough lor (he pilot to pull back. on the 
yoke and raise the nose. The disaster be- 
gan then; 

"Thrusi from Ihc engines is sampled 
every four seconds." Roberts told PM. "The 
fa SI indication ol thrust from the No. 1 en- 
gine comes during (he relation. Four sec- 
onds later, there's no thrust. - It appears, 
she said, lhal the engine on the left wing 
broke loose during the first few seconds of 
flight, carrying the flight recorder's sensor 
with it. The plane continued (o climb to 300 
Feet, wings level. 

Then, Roberta said, indicaiions on the 
tape showed lhal the leading edge slai 
(flap) oti the OC-lO's lelt wing was re- 
traclod. This condition, known to pilots as 
"■split Haps. " would have set up a lift dilTer- 
ential lhat could easily account (or the vio- 
Fent left ba nk and subsequent out-of-co mho I 
silualPpn. The loss of signal -indicating a 
retracted si a! -might have been the result 
of an electrical problem which begins to at 
feci recorder date ai lhat point," Roberts 
told PM Investigators drd find the aircraft's 
felt loading edge slal in a rat railed eondi- 
lion amid the wreckage. 

The plane conlmued to rise, but me re- 
corder indicates that It also began 1o roll lo 
me left, to r maximum of l IB 26 beyond 
the vertical The data revealed that the pilot 
Irled to control the roil by raising the aile- 
ron on iho right wing. ' There were control 
inputs ceriamfy," she said. 'And (he con- 
trols were responding, but I think the situa- 
tion. was beyond control at lhal point." 

The plane reached about 600 feel of al- 
titude Iho recorder shows, before nosing 
down. The printout shows a slight recovery 
from ihe roll if decreased to 1 12 -before 
tho recorder stopped’ working, npproxi- 
m atel y A 0 to 4 5 seconds af ter rota t i on , while 
the plane was still n the air. 

Why did Ihe recording stop? Thai s one 
of many questions Investigators faced as 
we went to press. Thpre was an apparent 
failure of na aircraft's main bus, affecting 
Ihe entire eleclrrcaf^syalcm. Why aren't 
(light recorders independently powered by 




Dr, Oral Roberts (from left), NTSB chair- 
man Jim King, audio lab chief Paul Turner 
ft xa mine flight recorder tape from DC -ID 
that crashed in May killing 274, 



battery 7 PM was- told that (he NTSB had 
considered making a recommendation to 
that effect, bui the idoa has never been fol- 
lowed through officially, 

Under further analysis, Iho digital re- 
corder may help to answer somu of Iho 
questions. (First indications were that the 
cockpit voice recorder-the other recorder 
on (he plane -wouldn't offer much Infor- 
mation. The cockpit mikp picked up only a 
thumping sound, followed by a crew mem- 
ber's " DarrmE" Then all voice recording 
ended, 30 seconds before the data recorder 
was cut oft.} 

While analyses continued, all DC-lOa 
were grounded by Ihe FA A, lor inspection 
ol Ihe pylons ati aching the engine to the 
wings, Federal Aviation Administrator 
Langborne Bond sard, in announcing the 
grounding, that Inspectors had found 
"grove and potential daficioncrog" in tho 
structure on which the engines hang. Bond 
also ordered a review of pylon attachments 
in oil wide-bodied jets, including the 747. 
L-1011 and A300 Airbus, 

The administrator said he could not ex- 
plain why (he problem in mounlmg assem- 
blies had not been discovered earlier, be- 
lore the loss of scores of human lives, 

"Somewhere along the way, we didn't do 
il right," ha -..n r. ( ; i-V 




Housed near (ail leclion, Ihe flight recorder survived airframe- shred ding Impact. 



Plane's 9000-lb. left engine, which sepa- 
on takeoff, is recovered from field. 






^Jintos have had Lhei r ups and downs 
B^these past few years, the worst 
downer coming in 1978 during the great 
gas-tank controversy, 

Ironically, gas-tank problems involved 
1971 -76 Pintos, nol '78 models. Ford had 
revised the subcompact's tank and tuel 
system in 1977. 

Even so. 1978 was the year the Pinto 
went 1o court People werentbuyrng, Pin- 
to sales fell to 1.2 percent of the U S. mar- 
ket that season, down from 1 .8 percent in 
the car's heyday. 

But then three things came along to 
turn the Pinlo around tor 1979: 1 ) dealers 




Owners Ilka Intlrumanl layout end con- 
troll. but with ashtray was In dash canter. 



pursued a vigorous campaign to make 
the 1971 -76 models safer; 2) the shrink- 
ing dollar caused imported cars to be- 
come relatively more expensive, and 8) 




the 1979 Pinto received an extensive 
facelift — one thai makes the front of the 
new car look totally unlike rts former 
self. 

So by early 1979. Pinto sales again 
headed upward and began breaking pre- 
vious records. The marque's market pen- 
etration reached 2 2 percent last Februa- 
ry, and Pintos have been selling briskly 
ever since. 

The 1979 Pinto owners we surveyed 
agreed that it's a very nice car. BUT . . . 
And its a big BUT in this case 

Dealer service came in for a thorough 
drubbing, with 23.7 percent of our respon- 
dents rating it poor Not that Pinlo owners 
needed all that much service —only 44.7 
percent reported any sort of mechanical 
problem, and that's fairly low, But over 



half cl those who did need sick calls ex- 
pressed dissatisfaction with Ford's physi- 
cians. 

An Alabama mechanic reports, "The 
dealer kept the car two days to correct 
dieseling and a ram leak, but when I gol it 
back it dieseled and leaked just ihe 
same." 

A Kentucky military employee: 'The 
service departments main concern is 
moving out so many cars a day. If a prob- 
lem hasn't reached the critical stage, they 
try to repair It by ignoring it. Example: My 
Pinto was chewing up starter gear teeth. 
The mechanic kept insisting he could find 
no problem. So, after three (rips lo ihe 
dealer, i let it get so bad I hat the simples! 
fool mechanic could recognize it. 

Now there might be an interesting con- 
nection between Pinlo service and Pinto 




Pinlo show* first major restyle since 1971, 
and owners report that they Ilka 11. 



BY MICHAEL LAMM west coast EDiron 




Pinto owners wish that 
dealer service was 
half as good as 
their cars 



Pinto share* Falrmonfs 
rectangular headlight* 
and parking I imp*. 



Owner* appreciate 
rack-end -pinion 
■tearing and the 
nimbi* handling. 



Phonos t)¥ me aulhor 
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sales. This is speculation, but it's worth 
noting. 

Our survey shows that the main reason 
people purchased Pintos was for econo- 
my, with low initial price being a big sates 
factor. 

Ford has a lot riding on the Pinto to help 
the company meet the government's 
CAFE (Corporate Average Fuel Econo- 
my) requirements. Ford wants very much 
to sell a lot of Pintos and has made it at- 
tractive for dealers to discount ihem to 
customers. Many dealers are more witling 
than usual to give generous trade-ins and 
to be flexible on sticker prices. 

But. having "given away" those dis- 
counts on sales* dealers seem reluctant 
to "give away " additional amounts on ser- 
vice, especially warranty service. 

And that's quite possibly one reason 
owners notice stalling and other aggrava- 
tions by some dealers back-shop depart- 
ments. 

It's interesting to contrast owner com- 
ments on the way they were treated by 
sales, versus service personnel. A Wis- 
consin foreman states, "The salesman 
who sold 1 me my Pinto wagon was terrific. 
He really knew his stuff, Bui the service 
boys are another thing. I really had to ar- 
gue to make Ihem admit what was right 
and what was wrong." 

An Alabama service -station attendant: 
“The dealer was hoi to sell me the car. He 
even brought It over to where I work. But 



my complaints about transmission leaks 
were to no avail, and after taking the car in 
six times, I've still got the same prob- 
lem," 

In fairness, too, nor $tt Ford dealers 
took gas from our respondents on the ser- 
vice question, A Colorado supervisor 
wrote, "Excellent, prompt service by nice 
people " and he wasn t alone in that ob- 
servation. 

■ iPtease fum to page ?60J 




Rear ' buckets" limit seeling space, but 
owners knew this when they bought car. 



A decade of Pintos 

The first Pinto arrived in I9?l h with a base 
price of Si 919. Today, a com parable Pi nto lists 
for £3664— si ill one of the lowest lags 
around. 

Henry Ford II promised not to change the 
Pinio basically lor at least live years —a prom- 
ise he's more than kept. Pintos received minor 
facet Itts in 1974 and '76. then a major one in 
79. Improvements beneath i ha skin included 
fender liners lo help fight rust, and plastic 
shields between the luel tank and rear axle to 
guard against explosions caused by rear-end 
collisions, 

From tfl7l through '73, only Ihe l6GQ-ce 
and 2000-cc Fours were available in Pintos. 
Then in 74, the 2300 Four and 2.8-liler V6 
were added— an engine lineup that's un- 
changed today. Pinto spinoffs include Mustang 
II of 1974-78 and Mercury Bobcat of 1975. 

The 1979 Pinto comes as a two-door sedan, 
wagon, and three-door Runabout hatchback. 
The Runabout can be ordered with or without 
meial framing around the large rear glass. 

In May, 1979, Ford introduced a Raliye ver- 
sion ol the Runabout and wagon, with special 
suspension, styled steel wheels, bold paint 
and decals, Iron! and rear spoilers, and more 
complete Instrumentalion. The Raliye wagon 
has porthole side windows, black luggage 
rack, and a carpeted cargo deck. 

Industry sources speculate that by 1981. 
both the Pinto and the Fiesta will be replaced 
by a European- built fwd model (code- named 
Erica} that Ford is currently developing. For a 
look at the car, see (he photo In D&fnrf Listen- 
ing Post on page 25. 



A NATIONWIDE SURVEY BASED ON 658,355 OWNER-DRIVEN MILES 




Post- 1976 Plnloe 
corrected earlier 
fuel-tank 
vulnerability. 



hatchback can be 
ordered without metal 
frame around window. 
Hidden storage area 
would be welcome. 



A few owners 
reported leaks 
at the top 
of the hatch. 



Wagon's wheelbase. 
Is 0.3 Inch longer 
than sedan' s 04,$. 
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High-speed copter sports twin rotors 



The Sikorsky Advancing Slade Concept 
(ABC) research helicopter is said to com- 
bine low -speed and vertical flight charac- 
ter sties of the helicopter with I he high- 



speed efficiency of fixed-wing craft. Pow- 
ered by its counter-rotating Wades and 
outboard -mo unled turbojets, it recently 
flew 235 mph. The unique blade configu- 



ration eliminates the need for a tail rotor 
and can be made to act like a fixed wing at 
certain airspeeds. Top speed ol the ABC 
should eventually reach about 345 mph. 




Wind breaker 
for bullets 




Since our mention in January of Smith & 
Wesson Nyclad nylon-jacketed bullets 
(Alt Outdoors t page 13), study data have 
shown that people who Frequent indoor 
firing ranges often have elevated blood 
levels of lead. The problem can be greatly 
reduced by using no- lead primers in car- 
tridges, and nylon or copper cladding on 
slugs. In the top photo, lead from an un- 
clad slug pours forth, Below, a Nyclad 
bullet spews up to 09 per cent less. 



A more balanced view 

it's difficult enough to hold a pair of bmoc- 
u I ars steady when you're standing on sol- 
id ground: flying in a helicopter or plane, 
it's even harder. The Steadyscope. made 
by British Aerospace, is a gyroscopicaliy 
controlled monocular that permits rela- 
tively steady viewing from moving or vi- 
brating vehicles Primarily military in ap- 
plication, it weighs about 4 Vs pounds and 
is powered by one D cell. It provides 7X 
magnification and can pan without jit- 
tering at up to 6" per second. 
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Cargo ship carries its own loading ramp 




The cargo ship above isn't the victim of a 
stern -mangling collision, but is one of a 
new breed of so-called SuperCamers, 
The ship, one of six built by the Oslo- 



based Barber Blue Sea shipping consor- 
tium. can carry 32,000 ions of cargo. Its 
mo si unusual fealure is a 40 -foot- wide 
unloading ramp, designed to speed cargo 



turnaround. The ramp (right photo} per- 
mits two -lane traffic at a maximum rate of 
BOO tons per hour. To further speed un- 
loading, the ship has its own forklifts. 



Portable 

kidney 

machine 



Kidney dialysis pa- 
tients usually cant 
travel because Iheir 
machines are too big 
to carry and it is diffi- 
cult to set up dialysis 
appointments away 
from home, This Ger- 
man man is undergo- 
ing dialysis in his 
New York hole! room, 
however, thanks to 
the portable unit in 
from of him. It weighs 
33 pounds and fits in 
a suitcase. The unit 
should be out in i960 
for about $8000. 



In case of 




flood, lower bridge 




The Dutch have 
constructed a net- 
work of outer and 
inner dikes to pro- 
tect Ihem from di- 
sastrous floods. If 
I he o uter dikes 
should fail, the in- 
ner dikes are sup- 
posed lo offer a 
backup. Where in- 
ner dikes intersect 
with major roads 
(left), overpass 
lowers to road lev- 
el lo check wa- 
ters. 



All wet 



Thirteen-year-old boys don't usually play 
with dolls, but In this case it helped Jeff 
Bowles of Columbus, Ohio, win a superior 
rating in the Central Ohio Science Fair. 
Jeff designed a resistance detector and 
coupled it to a garage -door opener to 
make a moisture alarm. He originally 
wanted to demonstrate the device by hav- 
ing it turn on a motor, like a sump-pump 
switch, bul his mother suggested that the 
wet diaper application might attract more 
attention, Jeff says he's been interested 
in electronics since he was 6; the project 
took him two days to complete. He might 
have gone to the State Science Fair, but 
they don't allow seventh graders 
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ON C AS$$ TT£ 



G CASSETTE 
CNPUT/OUTPUT 



Now it's easier than ever before to get in on the fun 
and excitement of personal computing. These tour machines 
require no assembly or electronic skills. 
h- Take a byfe of home computing! 



5 INPUTiOUTPUT SLOT 



4, 8603 CENTRAL 
PROCF^SOR 
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T RF MODULATOR 
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HARDWARE 
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12 ESCAPE KEY 



lead programs, 7 An RF mod- 
uiBtor lets you attach the Ap- 
ple directly to your home TV, 
0 Permanent programs in 
special rqm | Read-Only Memo- 
ry} chips can be plugged In 
here. We show the Superchip 
explained in the teat. 0 The 
reset key Instantly stops all 
co m puter opera I ions. 1 6 T be 
return key Is most Important. 
Whenever the computer asks 
a question, any typed-in an- 
swer must be followed by hit- 
ting this key, 1 1 The control 
key gives many other keys 
special, secondary meanings. 
1 2 The escape key lets you 
use one or two other keys in 
combination lo tell the com- 



puter to accomplish special 
routines, 1 3 mm (Random- 
Access Memory) Is that which 
contains user programs.; If 
changes what is stored when 
a new program is read in via 
tape or other means 14 The 
now memory that comes with 
Ihe computer contains the ba 
sic language end other, per- 
manent programs. 15 Power 
supply must be strong enough 
to cope with any future add- 
ons or peripherals, ISA 
computer program is stored 
on audio cassette tape. It can 
be a prerecorded program, 
like the one shown, or it can be 
one that you have recorded 
yourself. 



1 This plug-in clock from 
Mountain Hardware gives the 
Apple a continuous time refer- 
ence 2 Heuristics otters the 
Speech Lab add-on that lets 
you talk to the computer via a 
microphone. 3 Also from 
Mountain Hardware, this AC 
Controller allows the Apple to 



run all your household appli- 
ances. 4 The cpu is the brain 
of the comjHJlGr*“8verything 
else supports it- 5 These in- 
put'output a lots let you plug in 
various accessories from dif- 
ferent manufacturers, 6 The 
cassette recorder plugs in 
here to allow you to save and 






PM Flutters FrQ r * IjJS* 
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I f you're considering fretting; in in the personal com- 
puting hobby, then you're likely on the lookout for n 
dream machine that is easy to use, won't cost an arm 
and a leg, will not be quickly outmoded and is supported 
by reputable manufacturers in this, at ill 'infant field. 
Here are four machines that are ready to use just as 
they come out of the box, and alt are exceedingly good 
values. They are the TRS-80 from Radio Shack. Apple 
Computer’s Apple II, Commodore'* PET 2001 and the 
e \ f w e st en try, t he Su roe re r from Cxi dy . Tt i e se com pu t - 
era are made for the hobbyist rather than just the tech- 
nician, Purchasing any of them will open new doors to 
excitement and imagination, 

How to choose 

Picking a computer can only be compared to deciding 
which car to buy. All computers will compute just as all 
cars will get you where you're going. Your choice must 



depend on more than obvious styling detail*. You must 
understand a little of what goes on under the hood, sind 
the different ways each model “hand lea/’ One of the 
beat ways to go about buying is to learn a few facts and 
then visit the various showrooms. 

Speaking its language 

You may have heard that computer programming is 
complicated and time-consuming. It is not as easy as, 
say. training the family dug, though it does have some 
of the same qualities! An un programmed computer is ' 
murk more stupid than an untrained dog. A computer 
can do almost nothing until it is programmed. However, 
these computers instantly understand English-like 
commands. 

The basic computer language was originally devel- 
oped at Dartmouth College just to help beginners pro- 
gram computers. It is now the most popular language 
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in the hobby* and although other 
langungun abound, BASIC in here t<i 
stay, 

Almost everyone's first program 
is to have his computer print out the 
word "hello." Uaing BASIC, the pro- 
gram ia typed in as: to print ’>hel- 
tjO." Of course, complex tasks — such 
as in most computer applications— 

The THS-30 is shown (left) in a home envi- 
ronment. With recorder* monitor end key- 
board enclosure, it fkta In a small space. 



call for much more complicated pro- 
grams, But it is easy to catch on to. 
the BASK’ language. 

The Sorcerer and the pet already ^ 
speak extended Basic* the most 
complete “dialect*" The TRS-80 Lev-,' 
el I is short a few commands and the i 
Apple II does not automatically 
compute in decimal numbers. 

The TRS-80 Level I is therefore 
simpler to learn on. To convert the 
language into an extended basic! 

(PiKiiSQ hjrntQBi iqp iSQj l 




A personal computer can be at the heart of 
a small business system Many adver- 
iisemenis, however* imply thal you will in- 
stantly bo able to use a home compute* lor 
such ihings as Injuring a payroll for 50 am- 
payees, keeping the inventory ol a moder- 
9 te-si 2 ed store or stonng a complete sal of 
complex books, It s not so easy* 

A home computer requires many peripher- 
als as add-ons before rt can be used in any 
but |he smallest business functions, You will 
at least need one (or even two) (loppy discs 
end a good printer. 

The 1 loppy-disc system replaces the cas- 
sette tape recorder as your mBans of storing 
and recalling data and programs. It is much 
taster than tape and is almost never subject 
lo loading problems. 

Suppose you were searching an inventory 
record on cassette tape. It might take you up 
to half an hour, perhaps more, to find the item 
because lape travels slowly and you have to 
progress irom one end to the other in search 
of the item. 

A floppy disc, however, uses random ac- 
cess. II you are searching for an item, it will 
go immediately to that Hum. Thero is no ap- 
preciable wailing lime with, a floppy disc 



when you are recalling or storing data. (Many 
hobbyists also buy floppies because of their 
speed in loading programs and maintaining 
home accounts. ) 

T wo di sc drive s su ppcrt e ac h other as you 
enter correclion data on one. merge the infor- 
mation and come up with a corrected inven- 
tory. for example, in an instant. 

Computers can bo used to print balh rnier- 
office repods and correspondence, They can 
also print jusl about anything else if equipped 
with a good printer The be si printers can 
print at speeds much faster than the eve can 
follow. 

The cheaper printers are slower and the 



quality of the printout may not bo as good. 
Even an inexpensive printer is over $400. Ex- 
pensive ones are in the S20G0 to $3000 
range, A floppy disc can go for $400 to $600. 
It depends on which computer it males with 
and which manufacturer is determining the 
price (or it . 

So, to turn a home system info a business 
system may cost an additional four grand. 
Yet. in many applications, This is very cost- 
effective compared to buying a "business 
system' (or leasing it). Cheek with a reputa- 
ble computer store and find oul if such a sys- 
tem can save you more money than it costs 
to buy. 




The Teletype Model 43 is one of 
the mere deluxe printers and is 
priced at $1350. 

A Telpar printer makes a good 
backup— or even primary- 
printer. It retail* at $795. 



A video monitor* such as this 
one from Kayo, gives you clear 
readability lor around $200. 



Some systems might need two 
floppy discs lo keep complete 
inventories and records 




Computers do more than add and 



subtract; they can amuse you 



intricate games. Some are thinking games 



others reward quick reflexes 



by Neil Shapiro 



ELECTRONICS EDITOR 
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SMALL BOATS: 




New compact rigs with minipower 
are water -sporting bargains. 




Broad) beam and stable ride of wide mu Hiked designs like the Lightweight hulls need less power, are easier to cun op and 

Boston Whaler make a good fishing boat or swimming raft. The launch. Grummans l2Vj-toot aluminum 3.S weighs 170 pounds, 

llVfoor hull, rated to 20 hp, easily handles Johnson 4.5. con do 22 mph, Is rated tor IQ-hp motors,, like this Mercury 9.6 



B oat owners. and engineers, tun, 
urv seeking ways to get more? 
performance from the little ripr-s. 

We’ve learned how fast and far big 
motors and large hulls cun go, The 
tinv challenge is to take a mini mod- 
el and fit it out fur the most nd ion it 
can safely h >i n ■ 1 1 1 ■ k while using the 
lightest power and least fuel— or 
none at all. 

Fuddle power uses nn gasoline, 
and is suitable, as well, for certain 
waterways that dio not allow bouts 
with engines* Specialty designed 



skiffs, canoes, kayaks and intUt- 
aides are now produced for running 
rapid* and white water, but Cole- 
man and Grumman also offer new 
cockpit covers to keep out water Chut 
might splash aboard, 

A cover will not make an average, 
all-purpose nmne design the e<|Ual 
of the no-keel Fust -water models, but 
it can keep gear dry during long 
open water passages and helps 
when things get rough unexpected- 
ly 

Moat smalt skiffs, prams and 



dinghies can be rowed, but many 
were planned for outboard or sail, 
and are difficult to handle comfort- 
ably with oars. Fuel economy may 
bring back seme of the fine old guide 
boats and rowing craft that seemed 
to glide along and were n delight tu 
handle. 

Meanwhile, small motors are 
packing more muscle. Outboards of 
Zh horsepower arid less can push 
small craft up to :W mph r and small- 
er mills will easily troll along all day 

turn Jq iMijv 1QG) 
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Two skiers behind five hp? Shi instructor Jim McCormick tows talented sons Pal, 3, and Mike, 5, with 
a 1 06-pound Alumacralt 12-foot Carlo pper, powered by Johnson's now 4.5-hp motor. 





Mini-motors that troll almost all day on a tank of luei are ideal tor 
clamping on canoes. Most canoe makers have a square stern 
model or this cross-thwart type, shown with Evlnrude 2, 





Scooters that go afloat 

With features of a motorcycle, a bareback bronco, a 
moped — arvci a firehose irv the face if you fall oN— the mo- 
torized water sled provides you with the sensations of wa- 
ter skiing without much of the work. 

Two prominent models— the Wei bike from Arctic Enter 
prises, Thiel River Falls, Minn., and the Jet -Ski. Kawasaki 
Motors, Santa Ana, Calif, — offer speeds of up to 30 miles 
an hour Since they use waier jei power, there is no danger 
Irom propeller blades. And, if you should happen to lake a 
spill, safety shutoff "kill" switches dose the throttles and 
stop l he motors, 

Initially, the rigs were popular as a challenge to try over 
choppy water and through slalom courses. Mow, an occa- 
sional owner will add a backpack, slow minimum gear 
aboard and head off for an overnight beach campout 
Competitions have been organized, too, wilh races and 
distance runs in open water among the events. 

Various trailers and accessories are newly available. 
Prices run approximately $2500 for the 250-pound Jet-Ski, 
$2800 for 350 pounds of Wetbike. Caution: Rent one first 
to try it out before you buy one. 



Light and shoal-draft enough to explore the thinnest shallows, 
infiaiables like the Mara via are made of rugged new fabrics. 
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BUILD THIS EXCITING 
UNDERWATER SCOOTER 
FROM PM PLANS 



You fly through the water with the greatest of ease when 
pulled along by PM'a new self-powered sea scooter. 
Scuba -Tow II An outgrowth of PM’s highly successful 
orig i nal des ig n. this latest version i s even easier 10 build 
and offers added features, Made of slock aluminum 
tubing with two small electric fishing motors tor thrust, it 
can be constructed for less than £300 from PM's 
detailed, inexpensive, simple-tofollow plans, 



E xciting things are happening in the underwater world 
of diving gear. From the simple masks and snorkels 
of not too long ago we've come to such exotic new 
devices as wrist- worn dive computers that do practically 
everything for you hut breathe. Some of the latest 
advances in this last -growing water sport are shown on 
these pages 

Aiso making its appearance is PM sown Scuba-Tow it, 
a self- props He d< electric-powered diving scooter that 
whisks you effortlessly through the water for hours of 




undersea exploration or Ia 2 y surface snorkeling. You just 
hang on and let it pull you wherever you want to go, You 
steer with two handles that work like bicycle handlebars 
With a tittle practice, it's possible to execute surprisingly 
intricate ’aquabatic maneuvers like steep Linking 
turns, zooming dives and climbs, graceful wingovers, 
corkscrew rolls, even inside and outside loops— almost 
like a fighter pilot or air-show stunt flier, 

Commercial underwater scooters sell for $800 to 
$1200 or more, but you can build this homemade model 




Pressure-activated 
Bottom Timer (right) 
automatically starts 
as you diva, records 
elapsed lima, is 
priced under S60. 

Ultimate in scuba 
instrumentation is 
Dacpf whsl comput- 
er (below). Digital 
readouts tell depth, 
decompression times 
warn of dangers. 



Dual-beam dive I igh! pinpoints distant objects 
gnd illuminates brqad foreground area at same 
(Erne, is said to eliminate claustrophobic “tun- 
nel" effect of narrow beams. Called Captain 
Nemo.il boasts 300.000-can dtepower brightness 






New dive knives, like these from Wenoka. sport 
brightly colored handles for added eye appeal 
as well as easier Spotting if dropped under- 
water. Blunt-tipped style makes rugged prying 
tool, has line-cutting notch. Pointed type is 
small survival knife, can be worn on forearm, 






Compact, easy -to- handle Scuba-Tow H is readily 
lined Into and out of a dive boat. In wafer, scooter 
is buoyant, will safely surface if you Jet go of it. 



Slick new Sea Otter scuba rig 
from Li.S- Divers combines air- 
tank backpack with buoyancy 
compensate* vest In a single 
harness you jus! slip on and 
fasten with one buckle. There 
are no shoulder or leg straps 
to fuss with. Vest inflates from 
tank, mouth or cOa carl ridge. 
One-hand inflation-deflation 
controls allow easy adjustment 
of buoyancy, About Si SO. 



Slip your camera into a plastic pouch like this and 
you can shool pictures under w*ier T Th* new soft en- 
closures from Ewe cost less than rigid housings, fold 
flat for easy carrying and storing, have optical- 
glass lens and viewfinder ports. A moldedUn ■glove“" 
lets you operate camera controls from outside. In 
assorted styles and sizes for SLR and movie cameras 
they're about SSS to £100 from Pioneer & Co. 



Versatile wet suit by Henderson doubles 
as casual deck wear. 2ippered folds in 
legs, arms and jacket open for loose-fit 
comfort when worn topsides. For diving, 
suit zips snugly, gives flotation, warmth. 






from PM plans for under $300— and have 
it ready to go in a weekend or two of work. 
Scuba-Tow II is a second-generation de- 
scendant of PM' s popular original design 
introduced in 1974. This latest version in- 
corporates advanced engineering, simpli- 
fied construction and added convenience. 

Its smartly styled, tubular shape is easy 
to produce, because it consists of three 
sections of stock 8-i ncb-diameter alumi- 
num irrigation pipe, readily cut wilh a sa- 
bre saw. The circular pipe is stronger than 
wood, resists underwater pressures bet- 
ter and eliminates the need for fabricating 
a built-up shape. A bright, sealed-beam 
headlight in the nose provides underwa- 
ter illumination, as well as adding a sporty 
touch. A sloping panel at the stern 



successful underwater craft to his credit: 
PMs One-Man Sports Sub (page 90. 
June '65) and PM's Two-Man Sub (page 
94, June 71). 

Complete plans for building Scuba- 
Tow II are available from PM for $0.95 
(see ordering information on page 75), 
The plans include large-size drawing 
sheets, an illustrated instruction manual 
and sources for special components. 

To test oul and photograph the new 
scooler. PM editors took it to two of cen- 
tral Florida's most beautiful tourist attrac- 
tions — Silver Springs, near Ocala, and 
Cypress Gardens, near Orlando. Here, in 
the remarkably clear waters of these fa- 
mous marine facilities, we were able to 
evaluate its performance and also take a 




PM h a electric diving acootar Is easily guided through the water with blcycle-Uka hand 
grips. New features Include heed light In nose (lower left) end Instrument panel In stern 
(lower right). Hinged hatch cover opens for access to batteries end trim adjustments, 



mounls a depth gauge, compass, ther- 
mometer and other diving instruments. 

Easy to build and use 

Like PM's earlier model, Scuba-Tow II 
was designed by Kent Markham, a ma- 
rine construction expert and teacher al 
John Gome Junior High School in Jack- 
sonville,. Fla, Markham also has two other 
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doser look a( older new diving gear. 

The scooler is powered by two small 
electric fishing motors that develop a 
combined thmsl of 40 pounds, or a little 
under i hp. This is enough Iq pull you 
along al about 3 mph— a brisk walking 
pace. Underwater, that's a good clip. The 
motors are easy to mount because their 
housings are conveniently threaded to 



accept standard %-inch plumbing pipe. 
An ordinary pipe flange and short pipe 
nipple are all you need to attach each mo- 
tor to the side of the scooter hull. Sections 
of aluminum tubing safely shroud the 
prop blades and give the craft the rakish 
look of a miniature rocket ship. Overall 
length is 42 inches, with a span of 22 
inches across the motor shrouds. 

Parts readily available 

By special arrangement with the manu- 
facturer of the motors, PM readers will be 
able to buy just the power heads, without 
tiller shafts and other hardware, Ihus sav- 
ing money. The cost of both units togeth- 
er comes to about $1 50. Electricity is sup- 
pi i ed by two sm all , 1 2- vo It motorcycle bat- 
teries, readily available from Sears and 
other sources for around S30 each. The 
5-inch aluminum pipe used to form the 
hull and motor shrouds can be ordered by 
mail if it is hard to find locally. 

While the scooter is especially effective 
when used with scuba gear, you actually 
don't have to be an accomplished scuba 
diver to have fun with it — that’s one of its 
big advantages. Since it relieves you of 
the exertion of swimming, you can stay 
down much longer and travel much far- 
ther on a lunglul ol air than you would 
normally be able to. Thus you can enjoy 
long, effortless dives without the need for 
an auxiliary air supply. You can also 
cruise along the surface with Just a mask 
and snorkel, watching the magical world 
of marine life as it passes by below you, 

Scooter won’t sink 

The scooter is designed to have slight 
positive buoyancy, so it will float when not 
in use or rise to the surface if you let go of 
it. with no danger of sinking. Its trim can 
be easily adjusted by sliding the batteries 
forward or back to shift weight toward the 
nose or stern. For diving, a little nose- 
heavy trim will help you guide the scooler 
downward. For surface snorkeling, it can 
be i rimmed level or slightly nose-high to 
plane smoolhly over the water. For extra 
down trim or negalive buoyancy, a ballast 
compartment in the nose can be flooded, 
although this was not found to be neces- 
sary In PM tests. 

In Intermittent use, the batteries will 
give several hours of operation per 
charge and can be recharged overnight 
from an inexpensive home charger. A 
thumb-operated "kill” switch on one 
stcnnng handle automatically stops tine 
motors the instant you release your grip, 
so I here's no danger of (he scooter acci- 
dentally running away from you, A switch 
in the other handle controls the headlight 

For maximum safely, be sure to follow 
the precautions outlined in the instruction 
manual for Scuba-Tow II The batteries, 
for Instance, must be recharged in a well 
ventilated open area to avoid concentra- 
tions of possibly explosive hydrogen gas 
given oil in (he charging process (the 
danger is remote, but don't take 



chances). When operating the scooter 
wi th scu ba gear, it is important to observe 
proper breathing practices, especially 
when ascending. Since the scooter may 
take you up faster than your normal swim- 
ming rate, remember to exhale as you 
rise to prevent excessive buildup or pres- 
sure within the lungs Used with care, 
PM s Scuba-Tow ll offers safe, exciting 
sport for the whole family. 

New underwater automation 

Olher new equipment PM looked at re- 
flects a growing trend toward greater so- 
phistication in scuba gear for the sport 
diver. You can t forget to time your dives 
with an ingenious self-operating under- 
water stopwatch called Bottom Timer. 



Unlike the usual dive watch, it has no out- 
er timing ring you must remember to pre- 
set. Activated by water pressure, it auto- 
matically starts ticking as soon as you 
descend about six feet, and indicates 
elapsed lime in both minutes and sec- 

_ HOW TO ORDER PLANS 
FOR PM'S SCUBA-TOW If 

For large, detailed plans plus an illijstraied 
instruction manual on building (his electric- 
powered underwater scooter, send $S.9S 
in check -or money order 1o Popular Me- 
chanics, Dept. UW, Box 1014, Rack) City 
Station. Mew York, N.V. 10019. Please 
make payable to Popular Mechanics. Allow 
three to (our weeks lor third-class mail de- 
livery. For faster first-class marl, add 75 
cents to your remittance. 



ends up to one hour. As you surface, rt 
stops. Because it records only actual bot- 
tom time, it can keep a running total of 
repetitive dive times without your making 
mental calculations. It has luminous, 
easy-lo-read numerals and hand, comes 
in three dial-face colors — orange, blue 
and black— and sells for under $60 from 
Princeton Tectonics, Sox 764, Hights- 
town, M-J, 06530- 

For the ultimate In sophisticated scuba 
instrumentation there's Dacor’s new div- 
ing computer, smalt enough to strap on 
your wrist, Programmed to operate on of- 
ficial U.S. Navy Decompression Tables, it 
takes most of the thinking— and dan- 
ger— out of complicated diving situations. 

(ffease turn to page J 32} 




battery 
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HAIL 



.WEDGE LOCKS BATTERIES 
IN COMPARTMENT 



HINGED 

HATCH 

COVER 



TWO 12-VOLT 

MOTORCYCLE 

BATTERIES 



MOTORCYCLE 

STARTER 

SOLENOID 
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SWITCH 
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BATTERY 
SIDE RAIL 



3-0 IA. 
ALUMINUM 
IRRIGATION 
PIPE 



TUBULAR SHROUD 
SAFELY SHIELDS 
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SMALL ELECTRIC _ 
FISHING MOTOR 
(ONE ON EACH SIDEl 



PLYWOOD DISCS 
SHAPED TO FORM 
ROUNDED NOSE 
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COMPARTMENT 
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instrument 

PANEL FOR 
DEPTH GAUGE, 
COMPASS, 
OTHER AIDS 



watertight hatch COVER 
CUT FROM SECTION OF 
PIPE, SEALED WITH GASKET 



SEALED-BEAM 

HEADLIGHT 



REMOVABLE STOP BLOCKS 
SHIFT BATTERIES FORE 
OR AFT TO ADJUST THlM 



3/4” PIPE FLANGE 
AND NIPPLE ATTACH 
MOTOR TO HULL 
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A Cal i tom i a businessman scrawled 
across I he (op of his questionnaire, 
"You can understand a Jaguar only if you 
drive one." 

Quite so: very true: yes. Owners in- 
dulge themselves in the luxury of owning 
Jaguars and find that in return, their cars 
demand some indulgences, too. 

Back in the days of XK-120 roadsters 
and Mark VII sedans, Jaguars used to be 
the precocious children of autgdom — 





Were talking here about 1979 cars. 
The six-cylinder models, which formed 
two-thirds of our sampling, use a basic 
engine design that's 31 years old. Even 
so, it was light-years ahead of its time in 
1948, when its double overhead cams 
and hemispherical combustion chambers 



won umpteen hundred races back I n the 
marque's glory days — but the point is that 
Jaguar Rover Triumph (formerly British 
Ley land) has had time aplenty to hone 
and massage all Jaguars into the stellar 
productions that their price tags ($22,000 
and up) would suggest. But have they? 

"When it's running right,' says a South 




Though Introduced in 1968, Jaguar styling 
looks fresh and stilt prompts most sales. 



Jaguar sedan's classic front end Inspired 
1970 V4 Camaro and Chrysler Cordoba. 

troublesome, bul delightful. In the early 
1950s, when British cars were still recog- 
nized as worldbeaters, certain Jaguar 
facets needed to be overlooked and 
were; others demanded constant repair 
and. attention, and those tlems were con- 
stantly repaired and attended to. II was 
part of the Jaguar mystique. 

The question today is: What’s 

changed ? 



burst on the scene, 

This engine has been updated steadily, 
and today it uses Bosch-Lucas L-Jetronic 
fuel injeciion, plus electronic ignition. 
Even so, it's one of the world's few hold- 
outs against cogged -be It drive for its 
ohes. 

The Jaguar sedan's body arrived in 
1966 and has changed very little since. 
The famous, race-winning Jaguar so he 
Vi 2 made its first appearance in 1 973 se- 
dans, with the XJ-S coupe bowing in 
1975, Six-cylinder Jags, of course, also 



Carolina physician of his XJ-S coupe, 
"there's absolutely nothing like it in the 
world. But when it's not, ft's downright aw- 
fur 

A Georgia service rep states flatly, "I 
would rather buy one new Jaguar and 
taka care of it than own three new Monte 
Carlos," 

And a California attorney writes, “ Al- 
though I was hesitant to purchase the 
Jaguar because of its rumored mechani- 
cal unreliability, my fuel-injected XJ6L 



BY MICHAEL LAMM WEST COAST EDITOR 




Owners would prefer 
vinyl rub strip to 
ward off dings. 



Jaguar owners enjoy their 
cars — sometimes through 
gritted teeth 



Several ports of 
Jag exhaust system 
are stainless steel, 



Floras tiv ihe svlhcir 
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has been virtually troublefree, The design 
and craftsmanship of the Jaguar are, in 
my opinion, superior to any domestic 
automobile. And when compared to a 
Mercedes or BMW, the Jaguar proves a 
better value,' ' 

Emotionally, the Jaguar owner si ill 
seems tom between indulging himself 
and indulging his car. It's a demanding 
mistress; however, the rewards more 
than compensate fori he annoyances. 

An Illinois executive calls hisXJ6 "a su- 
perb driving car," A California airline pilot 
opines, 1 My third Jaguar — a pure, classic 
machine. Nothing comes near il in styl- 
ing." 



Jag* use GM's Turbo Hydro, Leather seats, 
real wood set oft lull instrumental ion, 



Interior comfort, convenience are aided by 
tin seats, many storage tompartreents, 

A California computer systems engi- 
nee r;“ Absolute luxury inside end out, end 
a real pleasure to drive. " A California real 
estate broker; "Sexy four -door with the 
feeling of sportiness. And a New York 
secretary: "This is my third Jag — it's the 
only way to ItyT 

Not surprisingly, styling came in No. t 
in terms of the Jaguar's best- liked attri- 
butes. Handling ranked a close second, 
and owners said some very nice things 
about their Jaguars' roadability and 
ride. 

" Best- hand ling car I've ever driven,. 11 
writes a California loan broker. A Califor- 
nia housewife; "Very good handling, with- 
out the stiffness or effort of the Mercedes, 

i 'Pfease rum Jp page i IS} 



The legendary Jaguar 

Jaguar afters two different engines in two dis- 
tinctive body styles You can ardor the Jaguar 
sedan with either I he dohc Six or the sohc VI 2 
(one cam per bank). Sedans are designated 
XJ-6 and XJl2 respectively. The XJ-S sport 
coupe comas only with the VI 2 

The aluminum 6Q P VI 2 displaces 326 cubic 
inches (5.3 liters t and develops Z44 hp at 5230 
rpm. The Six pulls 176 bhp at 4750 rpm from 
250 cu in. All Jaguars after only one transmis- 
sion: QM's Turbo Hydra- Matic. 

Jaguar's long list of standard equipment in- 
cludes airoonditioning, AM.-FM my tuple* ste- 
reo with tape, feather upholstery, rack-and-pin- 
ion power steering, four-wheel power disc 
brakes, power door Socks, fuel injection, steel- 
belied radial tires and limited-slip differential, 
among other features 

inside, there's automatic temperature con- 
trol, walnut Instrument panel, console with 
glovebox, reclining front bucket seals, adjust- 
able steering wheel and door-mounted speak- 
ers. 

Tho XJ-S coupe weighs 3936 pounds, with 
l he sedans tipping the scale at 1 DO to 400 
pou nds more Bob T ulu s rece n(ly captured I he 
5CCA Trans Am Category I championship in 
an XJ-S, 

Recent reslyhng of the XJ6 and XJ1 2 se- 
dans (see imports & Motorsports , page 64, 
June '79) gave them more headroom and 
slight exterior changes. Also added are new 
features, like crurse control and electrically op- 
erated sliding steel sunroof that were not avail- 
able when we photographed the car here and 
surveyed Jaguar owners who bought I heir cars 
in November and December of 1970. 



A NATIONWIDE SURVEY BASED ON 479.271 OWNER-DRIVEN MILES 



Sedan received 112.6-inch 
wheelbase in 1974. 



A 

Rubber-faced bumper* 
protect against 
5-mph blows. 



Fetfrw hood ornament 
was sacrificed to safety 
some years ago, 

/ 






Jaguar drivers enjoy 
the rare vista 
Of a long hood, 
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Programmed scanning 



M tcroprocessor-controlled 
CBs offer capabilities un- 
dreamed of a few years ago 
— right at your fingertips. 
Around town of on the road, 
CB is better than ever! 



by Herb Friedman 

C itizens band sets with built-in 
microprocessors are changing 
the future of CB operations, These 
computerized sets let you operate on 
two, five or even 10 channels at once 
and can also help you rut through 
today's crowded band conditions. If 
you use a CB to monitor highway 
conditions or talk to channel hud- 
dles, these new' sets are going to add 
even more excitement to your hobby 
and may even bring about some- 
thing of a CB renaissance! 

Two places at once 

With very few exceptions, a non 
computerized CB can keep track of 
the action on only one channel at a 
time- If you monitor a highway 
channel such as 1 without a CB set 
having a microprocessor inside, you 
can't tell what is happening on other 
channels. This can be serious for B 
motorist in an area with more than 
one highway channel. For example, 
in the New York City area, one su- 
perhighway uses Channel ie while 
an immediately adjacent, limited 
access highway uses Channel 10. In 
another area, there are three inter- 
connecting roads and three highway 
channels — not to mention the emer- 
gency Channel 9, 

Channel hopping at highway 
speeds used to mean leaning over 
and switching with one hand while 
steering with the other, which could 
get downright scarey. It always 
seemed as if there show Id be a better 
way — and now there ia. A computer- 
ized CB can watch over several 
channels simultaneously. It cun 
search out busy channels if you live 
in a sparsely populated area and are 
looking For a contact. IF you live in a 

big city, it can search out a clear 
channel* This searching mode is re- 
ferred to ns scanning. 

Some CB models also provide uu* 
tom a tie monitoring of an alternate 



Radio Shack' a Realistic Una La one of the 
best-known bra rids in CB and its new TRC- 
459 Is a base-mob-ile that will finhance its 
reputation. A single-sideband rig. It offers 
five memories and LED readout. 

The SSE Kay/Com 1000 ha* 10 computer 
memories, along with digital readout. An 
AM rig. It boasts a hot receiver section, as 
wall as easy keyboard eniry of Its various 
computer tunc lions, 

channel, Thu aet will keep track of a 
channel different from the orm you 
are talking on; often the alternate 
channel will be 9. the national emer- 
gency channel. 

You nitty also use alternate-chan- 
nel monitoring almost as a private 
telephone, Suppose you are listen- 
ing to Channel 19 {a highway chan- 
nel) on your way home from work. 
Mean while, you have programmed 
yourCB set to keep tabs on Channel 
*19, which is relatively quiet. If your 
home station rails you nr 36, you will 
hear the calk Every Hi seconds, the 
computer in your CEt briefly checks 
on Channel 30 (or whatever eh urine 1 
you have programmed). If the CB s 



IB POPULAR MECHANICS 




SCANNING 

TRANSCEIVER ff. 

■ &s w ^ Z 

'■ ■ J '^p i) 






»c* 



frH.f 



aea 



e or mobile. An AM r*y with 
iU.il readout El has to com- 
r memories, sIm is low /fa-si 
manual scanning controls. 






* 






r ' 






* 



TtT-4 r» ■ 



^ Roby n "s SB-S4D orfera SS 0 
operation under microprocessor 
control, five memories, digital 
readout, excellent receiver 
sensitivity of tbree- 
^ tenth microvolts. 



The A.fl.F. 2001 is s handsome- loo king 
base station ottering fine, computer-em 
ha need performance. It has 20 computer 
memories. Receiver is as resistant to ad- 
jacent channel splash" as any we ve seen. 






OPERATOR 
ON CH. 3 



NON PROGRAMMED 
ACTIVE CHANNEL 



F FRST 

PROGRAMMED 
ACTIVE CHANNEL 



SECOND 
PROGRAMMED 
ACTIVE CHANNEL 



Programmable CBs WIN ' Jump" from chan- 
ra) to channel on the band and alert you to 
an Incoming call on a memorized channel, 

microprocessor notes any activity 
on the alternate channel* It will let 
you hoar the signal or, in some mod- 
els, will automatically switch both 
your transmitter ft nd receiver to the 
alternate. 

CB programmability 

There is considerable variation 
► between computerized CB sets now 
available — and more are appearing 
every day, However* one common 
feature was found among all five of 
the sets PM tested — high perfor- 
mance. As our test results show, 



even leaving aside their computer 
functions, these are really hot rigs. 

All the sets use some sort of key 
pad that looks like the one on push- 
button telephones. You can use the 
keys for many purposes other than 
choosing a channel. You just hold 
down the proper button to “step" 
through channels one after the oth- 
er until you get the one you want — 
indicated on a bright LED (red num- 
bers) readout The buttons are also 
used to set the transceiver’s scan- 
ning functions, to make it stop on ei- 
ther a clear or busy channel. 

Here we see the first difference in 
design philosophies of the five rigs 
we tested. The A.R.F., Pace and SHE 
sets have 10-channel scan memo- 



ries. The CBer may program any 10 
channels to be scanned, in any se- 
quence, for conversation or clear- 
ness. Then there is the five-channel, 
direct- access memory used by Radio 
Shack and Robyn, These transceiv- 
ers have individual keys for each of 
five memories. While the five memo- 
rized channels are being scanned, 
you can immediately reach any one 
of the channels in memory by acti- 
vating one of the memory buttons 
labeled Ml through M5. 

Other computer functions found 
among the models we tested were: 
dual-speed (slow or fast) scanning 
(A.R.F., Pace); instantaneous opera- 
tion on emergency Channel & by 
(Please Sum to pane 126} 



FIVE LABOR ATORV-TESTED SCANNING CB SETS 



FEATURE 


A.n.F. 2001 


Pace ill 7 


Robyn SB-&4D 


S66 KEY, 'COM 1000 


Heall>Uc THC-459 


Basic hi rw lion (primary OM) 


Baso station 


Bass (mobile) 


Base (mobile) 


Motxle 


Base (mobile) 


Power supply 


120 v.S-C- 


120 v*C, m e V.O.C. 


120 v a.c./13.6 v.d.C. 


13.6 v.Aft 


120 v,a,c„ f l3.a v.d c 


AccaatoHat ■upplted 


Microphone 


Micro phprw 


Microphone, d,c. power 
cord 


Microphone, mobto 
mount, power cable 


Microphone, d C power 
com 


Ctwrot indkiiw 


LED digital 


U£D digital 


USD digrtal 


LED digit or 


LCD digital 


Number computer mamorhai 


10 


10 


5 


10 


5 


MamCry typ* 


Nonvotaila as long 
as lino cord is 
connected 


Votalilo 


NitMiwolaLile a» long as 
nr# cord is oonnacieo 


Nonvolatile (separate 
memory power) 


Non volatile as long as 
line cord i& connected 


Slz* (height, width, cleplh) 


7 x IS x IS" 


4x12x65“ 


S.2 H 16 75 X ir 


2 1 x 5 9 X 9 S' 


3 0 x 1S.3 X 11 6' 


PERFORMANCE 












AM RF output 


4 0 watts 


4 0 watts 


4.0 wstls 


3 b watts 


4 0 watts 


SSB RF output 


12.0 PEP watts 


No SSB 


12 0 P E.P watts 


No SSB 


12 0 P E P walls 


Modulation aanattlvtty 
(0 dB - normal vole*) 


OH IO +24 OB 


+ 9 dB 


On 10 +13<*B 


+ 10 dB 


+ 27 dB 


Nominal reemvar wnaltlvlty 
for 10 dB ahgnal plus nolaa 
ratio 


0.7 llV 


04 UV 


0.3 UV 


0 3 uV 


0 4 uV 


Ad|acant chanoal Inlatoranct 
ra (action 


60 dS 


65 dfl 


64 dB 


57 OB 


S4dB 


SSB tharnata ildaband 
intartaranea mjactlon 


50+ dB 


No SSB 


40+ dfl 


No 5SB 


46 dB 


Automatic gain control action, 
Input signal range ol 
2-1 OK uV 


14 dB 


3 40 


6 rtB 


13 OB 


a dB 


Input signal; level required for 

SB malar indication 


200 uV 


100 uV 


100 uV 


SO uV 


ISO uV 



Nol* : All nwMuefnania arc it» worsi-uw* mpkWich, or tm typtcally iwifo cwKJitton 
tor Iwtah rowi It I to YiriJSlom A» 1 W*r*J 'Uln Ittti hiQlW IFh» ‘hCKJulHiffi 

*an*!trniy ( + 1 J d 6 13 nt/vr 1 fviri ’ in UBi. tr® b-*»i iha vaicfl tevtil 1 hdi be u^d arid 
1M1 Timniain iOOjwtlwh iTOduMiCan. rriM «owar the 'ttca-vyr »&re,riittCy ir*i 

Iha iW«var ganaiUvity. rl>i htglw 1hB adjiLCSfrl CfrurW i^wpUdd figure. thh greater (hfr 

r°t«WM Btxiiyto riym "aptosh tram dU|d£af4 tharm# signal*. ir* iniaiNr Iha AOC 



bgjrfi. irm ben»r. sb fi nsprHWftCii sn (ir a vatom chsngs from it* pastor when you re 
rer »wig. w«ak am stolioni . Vnt fi ™ter seiwinntji tor 53 mcier mad rig has, no 

vfNclon pwlonoancc as S-meiar reapn^ nonly ■ ■conwniene* tor in* opwilor SSB 
stroaa tor ample atoatisru. TrMs 4 a nurana cl tf-anfimiaiiWi ihrt ottora an aifodM irv 
cr««c In po»« and alw r*Qyr«* half u much fmqu&ncy 4 p*e* Tht* remUU In im 
seem mg use of gjJeh*nri« insmed ol *0. 
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Plywood I-beams 

Sleel I-beams nave been common- 
place in construction for decades, but 
net wooden ones. The one shown at 
left is designed to replace 2x1 0 joists 
in home Construdion. The Residential 
TJI I-beam rs said lo be about 50 pet ■ 
ceni lighter than a 2* 1 0 and stronger 
The beam is made by gluing two I ami- 
naled flanges io a H-inch plywood 
web. A TJ! costs about 30 percent 
more Than a 2x10. but its in pi ace 
casts are said to be lower because rt 
can b# used at a wider spacing and in 
longer lengths. Trus-Joist Corp., 9777 
We si Chmden Bivd Boise. Idaho 
03702 



•f 

Shock absorber for light bulbs 

0ulb-Miser reduces light-bulb- killing thermal shock Irom lull cur- 
rent flow at switch-oo. Its resistance is high when cold and de- 
creases as it heats up. The metallic oxide wafer increases bulb life 
up to 300 percent, maker claims Bulb- Wiser is $2, American Elec- 
tro-Dynamics Corp., i Penn Plaza, New York, N.Y. IQOQt. 





Beeper aids heart patients 

With the CardioBeeper heart monilor. cardi- 
ac patienis can leave The hospital earlier and 
Transmit lo I heir doctor a daily electrocardio- 
gram from home. Two electrodes are placed 
under the armpits, and the battery-powered 
unit is he ld by the phone. The signal is de- 
coded at the doctor's office or hospital Unit 
costs -$350 with special heart-drug injector 
and is available by prescription. From Surviv- 
al Technology Inc., 7801 Woodmnot Ave , 
Bethesda, Md. 20014. 





Fanning out in all directions 

The Gyro-Airo Ian is said to provide 360" air 
circulation with its rotating front louver. A sec- 
ond shah on the fan motor turns the louver at 
l; 120th fan speed; louver can also be held 
stationary. The unit provides infinitely vari- 
able speeds Irom 0 to 1 500 rpm, Aboul 560, 
from Mistral Fans Inc., 1311 Blue Gum. Ana- 
heim, Calif. 92806 



AN mixed up 

Mix concrete, mortar dr plaster with the Porta 
Mix. The portable mixer runs on house cur- 
rent, has a 160- pound capacity, and weighs 
only 50 pounds Polyethylene mixing drum, 
will i eight vanes, is said lo be virtually inde- 
slnuetible and easy to Clean. About $160. 
Poila Mix Inc.. 1003 Bloomfield Ave., West 
Caldwell, N J 07006 
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Typical shock aborber (left) contain! hydraulic fluid that quickly dampen 9 the continuous 
up-and-down motion of a car on Its aprlnga. Sy stem of valves {above) control* flow of tha 
hydraulic fluid through rapid compression and axtandon eyelet. 



by Mort Schuftz 

^fehock absorbers are often taken 
for granted. Yet these relative- 
ly simple little devices are vital to 
your safety and comfort. Poor 
shocks cause a rough ride and sloppy 
road handling Bad shocks can be 
downright dangerous. Fortunately, 
failing shocks are comparatively 
easy to detect, and replace, 

Oddly enough, shock absorbers do 
not themselves absorb shock — they 
control the action of your car's 
springs, which in turn absorb road 
shock. Without shocks, your springs 
would not function properly. 
Technically, shocks are direct-act- 
ing, velocity-sensitive dampening 
devices — di rect-acting because 
they're mounted directly between a 
car's frame and axle; velocity-sensi- 
tive because the faster they move, 



the more resistance they offer. As 
the speed of a typical shock is in- 
creased on a shock-absorber dyna- 
mometer from 30 to 85 to 170 cycles 
per minute, control on rebound (ex- 
tension) increases from 165 to 285 to 
430 pounds, respectively. Control on 
compression (jounce) increases from 
60 t*> 185 to 275 pounds, respectively, 
Greater extension control is needed 
to com pen sate for the more powerfu I 
springing action that takes place 
during rebound. 

The term "dampening 1 ' refers to 
the fact that shocks dampen, or re- 
strict, the action of a vehicle's 
springs. If there were no shock ah- 
sorters, spring* would bounce and 
rebound freely, making steering dif- 
ficult, causing wheels to lift off the 
road, reducing braking efficiency 
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and shaking up the car’s passengers. 

Shock absorbers convert mechani- 
cal energy of up artd down motion 
into a heat energy that is dissi- 
pated through the shock. The princi- 
ples of fluid displacement are em- 
ployed. 

During compression, the piston 
rod and piston move down in the 
working cylinder, which causes a 
pressure drop in the upper part 
thi? cylinder. The volume of the 
lower part is reduced. 

To correct the pressure imbal- 
ance, hydraulic fluid follows the 
path of least resistance. This route 
is up through the upper compression 
valve, which is unseated by the Force 
of the fluid. Thus the upper part of 
the cylinder is filled, 

However, all the fluid which was 
originally in the lower part of the 
working cylinder cannot fit into the 
upper part because the piston rod 
has filled some of the void, This fluid 
is forced down through the lower 
compression valve into the reservoir 
area. 

The amount of compression 
(jounce) control is dictated by the 
amount of force needed to transfer 
hydraulic fluid from the working 
cylinder into the reservoir. 

During extension, the piston and 
piston rod move toward the top of 
the working cylinder. The volume of 
tile upper cylinder is therefore re- 
duced, forming a high-pressure 
area, To correct this pressure imbal- 
ance, fluid flows down from the up- 
per cylinder into the lower cylinder, 
which is the low-pressure area, 
through the upper extension valve. 

In addition, the volume of the Sow- 
er cylinder is increased because the 
piston and piston rod have with- 
drawn. Since the amount of fluid 
coming from the upper cylinder is 
not sufficient to fill the lower cylin- 
der, the pressure in the lower cylin- 
der falls below the pressure in the 
reservoir. The lower extension valve 
is forced off its seat, allowing fluid 
from the reservoir also to flow- into 
the? lower part of the working cylin- 
der. The amount of extension (re- 
bound) control is the force required 
to pass fluid through the extension 
valves. 

Do you neod now shocks? 

Shock absorbers deteriorate grad- 
ually, especially shocks originally 
installed by the automobile's manu- 
facturer and replacement Units that 
are warranted for a specific period, 
rather than “life/* Deterioration is 
deceptive. It doesn't happen sud- 
denly. Drivers become accustomed 
to the gradual changes in driving 
'Teel" that take place. 

However, being aware of trouble 
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signs will allow you to spot worn 
shocks before they cause too many 
problems. Problems include loss of 
stability, driver control and braking 
efficiency; decreased tire life; pre- 
mature damage to springs, suspen- 
sion and steering-linkage compo- 
nents; and a decrease in your riding 
comfort. 

The following are signs which in- 
dicate that your car may need new 
shocks: 

H Shocks that have seen 20,000 to 
25,000 miles if they are original 
equipment, or replacement units 
that have exceeded the mileage war- 
ranty set by the manufacturer. 

■ Oil on a shock's barrel, which sig- 
nifies seal deterioration. 

■ Worn bushings. Test by trying to 
shake the shock, A shock that 
shakes is one that either has loose 



Load-carrying shocks combine 
springs with shock absorber. Th# left 
shock (above) is ■ front-load carrier, center 
is a rear-load carrier, right it an air-adjust- 
able shock. Drawing (left) shews stud-type 
mounting. Tig Men nul only until bushing 
spreads to the ssma diameter as retainer. 

mountings or bushings that are worn. 

■ Physical damage. A broken rod 
that you can see by lifting the car, so 
shocks arc extended, is physical 
damage. Also, large dents in the 
case, 

■ Scuffed or badly spot-worn tires. 

■ The car bottoms out when negoti- 
ating harsh bumps t>r when coming 
to a sudden stop. 

■ The car is hard to handle, sway- 
ing on turns, bouncing on smooth 
roads, and/or lacking control on 
curves. 

■ Shocks that fail the puah-and- 
bounce test. Push down hard at each 
corner of the car two or three times. 
Let go on the end of adownstroke, If 
the corner bounces more than 1 \h 
cycles, the shock should be re- 
placed. 

Two Important tips 

1. If one shock needs to be replaced, 
the other shock on the same axle 
should be replaced. The other two 
can be left In service if they aren't 
damaged or worn. 

2, Replacing shock absorbers won't 
cure riding and driving problems 
caused by other conditions. Accord- 
ing to Gabriel, a maker of shocks for 
J.C. Penney and K Mart, "Excessive 
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The replacement cartridges tor WacPher- 
son- strut, front auspensJon shocks make 
do-it-youraeH work easy. 



bottoming due to wtflk or sagging 
apringacanH be helped by new shock 
absorbers. Nor can they (shocks) 
correct shimmy caused by unbal- 
anced tires* bud front-wheel bear- 
ings or worn front-end parts/' 

Picking a shock 

Shock absorbers come in three 
general types: replacement, load- 
carrying or special purpose. 



Hcplacement shorts Look like orig- 
inal-equipment shocks. Some arr 
comparable. Others have Larger cyl- 
inder bores and pistons* greater- di- 
ameter piston rods and heavier 
valving. These heavier-duty units 
compensate for wear to the car's 
suspension system, withstand more 
rigorous driving conditions, and/or 
support heavier loads. 

Replacement shocks may be clas- 
sified as OEM -com para ble (original 
equipment}, heavy-duty, extra- 
heavy-duty, adjustable or Mae Piter- 
son. Here, in general, is the purpose 
of each: 

■ OEM-comparable shocks are sim- 
ilar to the vehicle’s original equip- 
ment- They are designed for normal 

: * /driving and light loads. Being the 
U'H si expensive units available, they 
usually carry a specified rather 
than "lifetime 1 ' warranty. 

M Heavy-duty shocks can provide 
longer life than OEM -com parable 
units. They normally have a "life- 
time" warranty and cost more. They 
should be used on a car with suspen- 
sion parts that have "set." Heavy- 
duty shocks allow the car to handle 
heavier loads and more high-speed 
driving. 

■ Extra-heavy-duty replacement 
shocks are designed for light, trucks, 
recreational vehicles, station wag- 
ons and cars that pull lightweight 
trailers of the boat and camper 
types, 

■ Adjustable shock absorbers are 



offered by a few manufacturers. 
They allow you to set the shocks for 
various conditions, permitting regu- 
lar, firm or extra-firm support. 

■ MarPherson replacement car- 
tridges allow you to replace original 
equipment cartridges without dis- 
carding strut housings, M acPherson 
units are used on most imported 
cars, including Arrow, Audi, Capri, 
Colt*. Datsun, Honda, Mazda, 
Porsche 914, Toyota, Volkswagen 
and Volvo 240 and 260. 

Load-car rying shocks are front 
and rear units that have the shocks 
combined with coil springs. Air-ad- 
justable shocks also fall into this 
classification, Front and rear load- 
carrying units help you maintain 
maximum vehicle control and pre- 
vent damage to the suspension 
w r hen hauling house trailers. 

Air- adjustable shocks provide the 
occasional t rail er-to wing driver 
with flexibility. When towing your 
trailer, adding air to the shock pro- 
vides maximum support. When the 
trailer isn't being towed, air should 
be bled from the shocks. 

An air-adjustable unit is the same 
as a regular replacement shuck ab- 
sorber with the exception of the add- 
ed air chamber. Ow ners of vans, rec- 
reational and off-road vehicles who 
vary the weight of the load they car- 
ry from ohe time to another will also 
find air-adjust able shocks useful. 

Special-purpose shock absorbers 
fPteaa-g rum ro pace fggJ 



Haw the modern shock absorber evolved 



11 started back when (he horse-drawn car- 
riage became horseless Devices similar lo 
i he Hartford kietion shock were used to con- 
do) body and axle movement The friction 
shock was adjusted by tightening a boh I hat 
pressed a Iriction disc between two arms 
The shock did a job, but loo well. The melal- 
td-metal contact which was necessary lo cre- 
ate Inctioo also caused early failure 

Then, in t&Q4, a fellow by the name of 
Claud H. Foster invented (ho firs! dined -act- 
ing shock absorber, which he called- the Ga- 
briel Rebound Snubber. Gabriel was the 
name of Foster's company, which made mu- 
sical horns 

The Rebound Snubber was a hydraulic de- 
vice consisting of a heavy cast-iron body that 
contained a pi si on The earliest models had 
the unit's body attached to the axle The pis- 
ton was opera led by a leather or cation strap 
chat extended from the shock's piston to the 
frame 

The Rebound Snubber provided control in 
one direction— on rebound (up}. When leath- 
er and cotton straps gave way to a meEal link, 
control could be executed m both ihe re- 
bound and compression (down} directions of 
the shock 

None ol ihe old names in automobiles — 
Hupmobile, Jordan, Ford, Peerless, Slut*. 
Marrmn. Etesi or Wash— offered the shock 



absorber as standard equipment Jus) as 
with today s stereo systems and power win- 
dows. the customer had to pay ectra for the 
option. 

This began to change «n 1932 when ihe 
Hudson Motor Car Go. introduced the first 
automobile having lour ckrect -acting shock 
absorbers as standard equpmere. Ai^sjrn. 
Fteo, Chrysler. Packard and Tenaptene soon 
lo! lowed sun. 

These early shock absorbers, begnrwvg 
with Foster s design, had a common tharac 
fensuc. They eouki be serveed and retted 



with hydraulic llyid, The shock absorber as a 
unit seldom had to be replaced. 

This concept disappeared in 1337 whan 
Gabriel introduced the forerun nerol the mod- 
ern sealed shock absorber, which had lo bo 
replaced when ii wore out or sprung a Teak 
(In 1962, Maremorn Corp. acquired Ihe as- 
sets ol the Gabriel Co. However, Ihe shocks 
slill bear the Gabriel name.) 

One other fact may imenesl you: It wasn't 
untri 1949 that Ford made the direct -acting 
shock absorber standard equipment on its 
cars, followed in 1950 by Chevrolet.-- MS. 





HARTFORD 
FRICTION SHOCK 



GABRIEL 

REBOUND SNUBBER 



tarty carnages used fa-teflon dtec and arm arrangement 
(above) to control body and ante movement. Rebound 
snubber (right), patented Ok, X 1*0? a* a "shock absorb- 
ing device (or vehicles," acted on rebound (extension). 
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FIRSTHAND REPORT 



by Gary Witzenburg 




Driving the 
Honda Prelude 



Large liras, short wheelbase and a well-designed suspension System give the new Honda Prelude excellent hl^h-$puud handling. 



T he question 1 kept asking myself 
during the auto writers’ preview 
of the new Prelude sport coupe was 
“Why is Honda adding this car to its 
lineup? 1 ’ 

in just a handful of years, Honda 
has become No, 3 in U,S. import car 
sales and is gaining fast on second- 
place Dotson and sales leader Toy- 
ota. And Honda has accomplished 
this with only a few variations of 
just two basic ears: Civic and Ac- 
cord. The tiny Civic, in sedan, hatch- 
back and wagon form, has sold brisk- 
ly since its introduction here in 1973. 
The aptly named Accord has hccn a 
sellout ever since its debut over 
three years ago, and a four-door 
sedan version introduced last fall 
has been equally successful. 

Why the Prelude now? 

Why then does Honda feel it needs 
a new sport coupe at this time, es- 
pecially since the two-door Accord is 
a VW Sciroeco-like hatchback coupe 
itself, and the company can’t begin 
to produce or import enough of its 
existing models to satisfy the de- 
mand for them? And is this new 
Prelude really any different, or is it 



just a notch back Accord with a 
trunk? 

Well, here’s an attempt at some 
answers: First, Honda sees the Pre- 
lude as appealing to a different sort 
of person, which is why they call it 
a “sports car for grown-ups." It’s no 
accident that the Prelude's roofline 
and general profile Intake it almost a 
dead ringer for Mercedes' 4aO$L 
hardtop when viewed from the side. 
It's not intended as an affordable 
Mercedes, but st iff supposed to con- 
jure up images of refined German 
sporting efficiency for those who 
prefer quiet, solid, comfortable, 
steel-roofed “sports curs" over the 
traditional huzzy ragtop. 



Second, Lhe Prelude is a different 
car from the Accord inside and un- 
der its new body, although it uses 
the same transversely mounted 
1751-cc t stratified-charge (CVCC), 
four-cylinder engine and five- speed 
or Hondamatic transmission and 
drive train, and feels much the same 
in everyday driving character. Ex- 
cept for an almost 2Vfc-mch shorter 
wheelbase, the fully independent 
suspension layout is also similar, 
with coil springs over MaePherson 
struts, front and rear, and power- 
assisted front disc and real drum 
h mikes. The msj or difference is that 
the Prelude’s larger 175/70 SR13 
{Please turn to page 1QB\ 




Prelude In profile Is a near copy of the Mercedes 4S0&L two-seater with hardtop. 
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In a weekend work session, you can create 
this stand and be the hero on your block. 
















by Rosario Capotosto and Harry Wicks 




When it's time to close up shop, lemonade standi Is folded neatly In half and toted In Our 
rugged but lightweight 'lemon crate. ' r Unit takes lltUe storage space in garage. 



^%reaie this lemonade stand for your 
youngster and he or she will have a 
leg up on becoming the most successful 
entrepreneur in (he neighborhood, We 
Sized our prototype to fit kids from ages 6 
to 8 t but dimensions can he increased 
shghfly if you want your version for a 
slightly older chi Id. tl you do. make certain 
you plan your layout carefully before cut- 
ting the plywood pieces. 

The stand is lightweight, quite strong, 
easy to knockdown and set up. and folds 
into a compacl package for easy garage 
I storage To make it a snap for youngsters 
to maneuver the stand from storage to 
business sde and back again, we have 
also included plans for an easily made 
hauling "crate." 

To prevent the lemon from being blown 
over, our design includes holes in the up- 
rights (see Photo 3, below) for lashing Ih© 
unit securely. Stout cord looped Ih rough 
these holes and tied to either small stakes 
or tent pegs keeps Ihe stand in business, 
even on windy days. 

Building the stand 

For convenient handling and easy stor- 
age, our lemon is halved and hinged. It's 
made ol %-ln. exterior plywood, while the 
remaining parts are fashioned from Vnn. 
exterior plywood. Since several pahs re- 
quire just small pieces of plywood, check 
your scrap pile before ordering new ply- 
wood. If you must buy, get a 4 x6-ft. sheet 
of 3 n-in. plywood for the lemon and a 
4 *.4 -ft. sheet ol Va-in. plywood for lhd up- 
rights, seal and counter, 

Start the project by laying out the lemon 




on ihe H-m plywood, Using a ruler, pen- 
cil and: straightedge, mark olf 4-in, 
squares so you can enlarge the pattern 
shown on page 130. Tip. Draw the lines 
lightly in the general outline of Ihe lemon. 
Use a flexible aluminum yardstick, braced 
against pan i ally driven nails, to draw the 
final, smooth, sweeping curves. Then 
draw the centerline, If you use a hollow- 
ground plywood blade to your sabre saw, 
you can do the drawing and cutting from 
the front (rather man having to reverse 
the artwork and draw on the back). On 
this project, the very slight splintering you 




might gel will be acceptable because you 
later round Over the exposed edges. 

Lay oul the window and bore four large 
holes exactly on the four corners. Then, 
using a straightedge to insure accurate 
lines, cut the window oul with your sabre 
saw. Sand all edges to remove any saw 
ripples. 

To prevent any chance of splinters in 
small hands, ease all exposed edges 
slightly. Insert a 'Vin rounding-over bit in 
the router and adjust bit depth for a Va-in. 
cut. (This will leave a flat against which 
the bit's pilot can nde when you rout the 
second side. ) 

C ui the !e mon in ha If , b ul do not rout the 
center edges because the joint must 
close tightly when the lemon is in the 
open position. Cut ihe counter, uprights 
and seal from the 4x441. piece of Vz-\t\. 
plywood. Sand and rout all but the lead) 
edges of the uprights (where the hinges 
will be fastened). A ^s-in.-deep rounding - 
over cut can be made on these pans, The 
slots for ihe counter and seat must bo cut 
with accuracy. These should be just a 
shade over Vi in, wide to allow clearance 
tor easy fitting when pieces are joined. 

Carefully lay out the slots and make the 
cuts, You can make a simple jig (as 

liMfl JO jMOfr 

Concept as'id $i aphits, Dojq, t.onws 
Cdn&tftrtiiro Llt'Liy: ihe author 
PU Csnrigc AncCfld crjkn 

FI CapaUffila bi*ck iu*1 *nnq 
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10 great shop tricks from 

a master craftsman 

This is the fourth in a series of articles by noted woodworkers 
who have devoted much time to perfecting the craft , This 
month s expert is C,E. 'Doc " Banister Doc restores treasured 
antiques sent to him from around the country; he also designs and 
builds custom pieces of all types, including music centers and 
other cabinets f special lathe turnings and workshop accessories . 




Adjusting center-opening 
doors that overlap or gap 




J L. 




Jig for repeat bench-saw cuts 
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h CAN BE ALTERED TO SUIT FENCE 



To adjust pairs of doors- that open from the center and 
overlap each other, loosen the hinge screws of one door 
(here, A) and between the doors place a shim (B) lhat 
is (hick- enough to force the doors past their normal 
locations. Then retighten the hinge screws. Repeat this 

process with the other door (C) if the two Still over- 
lap. Conversely, if there is an unwanted and excessive 
gap between the doors, loosen the hinge screws and 
place the shims between the stile and door rabbet 
Then close the door and relighten the screws 



This stop for repetitive crosscutting on the table saw 
is easy to make and requires few materials Yet it s a 
very helpful shop accessory, It fits on a board attached 
to che miter gauge end fund ions as a clamp and a stop. 
Length of the lower part of the rear section is governed 
by the width of I he auxiliary miter board on which it's 
placed. If there is a tendency for the stop to slip, glue 
sandpaper to (he inner surface of the lower leg ol both 
the f ron t and rea r section s to ke ep t h e stop sec u re when 
boards are positioned against H. 
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Tool for flattening 
laminate and veneer 



This is* a fine tool for flattening plastic lami- 
na!© and wood veneer or mounting posters, it's 
simply a wooden rolling pin, which you can pur- 
chase or turn on a lathe, with a section of 
bicycle inner tube stretched over it. An air gun 
makes it easy to slip the tube on the cylinder. 
Stretch one end of the tube over the rolling 
pin Use electrical tape to seal the other tube 
end lo the nozzle of ah air gun. The com- 
pressed air stretches the rubber so it can be 
positioned on the rolling pin. The tube virtual- 
ly slides down the cylinder on a cushion of air 
with tittle effort from you. 



Stove bolt aids turning 



Squaring a case 



Here's a foolproof way to square a 
small or medium-sized case. Start 
by laying out and clamping a 
square corner on your workbench 
(left). Then use bar damps to 
"'rack" the case square. Clamp 
the cabinet top to the squared 
comer. Then run a clamp from top 
to bottom of the square. In extreme 
cases, insert a spacer in the corner 
opposite the latter clamp and pul! 
the case pasf square and leave 
overnight, if needed, add more 
clamps after applying glue to joints. 



When lathe-turning wooden jar caps, 
wheels or discs up to 8 in. in diameter 
that require center attachment holes, 
cut the discs on a drill press with a fly 
cutter. Replace screw in lathe's screw 
center with a 1 4x2-in. flathead stove 
bolt. The 1 it -in. hole in the disc center 
fits neatly on the bolt. Secure disc with 
a washer and hex nut and turn. 



To dean pilch and scorch off saw blades, 
use an earthen, enamel or glass container 
that will hold a blade flat Mix three 
tablespoonfuls of Drano with two quarts of 
water, Loop a wire through the arbor hoie of 
the blade and lower the blade by the wire 
into the solution. Soak the blade for about 
five minutes. Then hose it off and thorough- 
ly dry it. The blade should be as shiny as 
new. This solution also does a good job of 
cleaning wood rasps and files. However, 
soak these 10 to 15 minutes. Wash with a 
hose and clean any remaining material with 
a file card. As with any caustic or poison, 
store it in a place where children can’t 
reach. Wear eye protection and follow the 
instructions for use on the label. 



Cleaning saws and files 







K> great shop tricks 



Assembling furniture with glue 




You can assemble cabinets and other lurniture using 
only clamps and glue. Clean off glue squeeze-out 
with a damp sponge before it bas a chance to dry. 
Using this method not only results in a need for mini- 
mal squaring, but the squaring can usually be done 
merely by shifting the clamps. Assemble chairs and 
stools on a flat surface. Check to see that all legs are 
plumb or, if splayed, are canted to the same angle. 



Fastening screws 
during assembly 




When installing wood screws, dip them in glue or spread 
glue on them before turning them into the wood. This 
stunt increases their holding power, The method is par- 
ticularly effective when working with soft woods. Alter 
gluing the pints, keep the project in clamps for at 
leasi 12 hours, even if you use screws along with glue. 
Don't subject the work to undue strain for 24 hours 
to give the glue a chance to cure sufficiently, 



Removing dents in wood 




To remove hammer dents or other wood-cmshing in- 
juries, thoroughly wet a paper toweJ, fold it and place 
over the dented area. Apply a household iron set on 
"high." Steam will penetrate the dented wood and it 
will swell back to its normal level, filling the depres- 
sion. Pass the hot iron over the wood to evaporate 
the excess moisture. Even large -size dents will respond 
to this ireatmeni. Do be sure, however, that the wood 
is dried afterward before applying a new finish or coat 
of wax over H 



Cutting sandpaper, 
cardboard and 
other shop materials 







A good-quality paper trimmer wilt prove an invaluable 
aid around your workshop and home You can use il to 
cut sandpaper to size accurately, noatly and quickly or 
to cul cardboard for templates, masks for painting trim 
and countless other projects. A good trimmer will even 
sheer thin metal stock for use as shims. 
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NEW NOW 
for home and shop 




A Skylights have become popular among dQ-n-yburs,elfers. bul some 
cause heal loss The Skywindow is said to reduce those problems 
through Ihe use of .a vinyl curb and an elastomeric weather gasKei. The 
Vinyl curb is designed ig reduce heat loss through the skylight's periph- 
sry, and (he gasket is made to reduce air infiltration Dormer-shaped 
model DA is aboul 5200 fo- r a 30 * 30 - in. single-dome unit, modol GA, whh 
fiat laminated safely glass, is aboul 5240 for a double dome Wasco 
Products Inc.. Box 351 , Sanford Me. 04073 makes il 




/ 
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Antique 
U Finish 



MIN WAX-> 



■ Vpi v . *ii | iiM * 
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B For t ho$a wil h a ys n fa i 1 ho pa si , tho old -fashioned pul I -ch ai n to ilet i s 
once again available. Though it boasts an elevated tank, the unit is of 
modern oonatrucliGfl throughouL including an insulated lank lining that is 
said to reduce condensation and dripping Brass plumbing and pull-cham 
are available inchrgme or 24 -carat gold finish The seal, cover and chain 
handle are madeol oak with a moisture -seated finish A white lank with 
chrome plumbing is aboul S 36 G; colors and gold plating are extra From 
Kohler Co„ Kohler Wis. 53044 . 



C A spongy rubber O-nng allows the Twist-Lok cleanoul fitting io install 
easily and seal tightly, me maker claims The titling made ol polypro- 
pylene, is said to be unaffected by solvent cements and thus cannot be 
accidentally solvent welded to ils hub. The unit fits all standard piastre 
DWV (drain, waste and vent) hubs, without the need for cleanout adap- 
ters, and mounts wilh two sell-tapping sheet metal screws. A i '.-y-in, fit- 
ting is SI 95 . while Ihe 2 -m is S 2.49 3 -in... S 3 . 29 . 4 -in.. S 4 95 Available 
from Genova Inc. 7034 East Court Si., Davison, Mich. 4 S 423 . 



D Walnut Antique Od Finish is said (□ provide a simple way to 
achieve she effect ol a hand-rubbed wood finish, but without a lot ol 
effort, The liquid wipes on m one application and furnishes both 
color and protection After application, butt the finish while rt is still 
tae ky to touc h ; n s s-aid to be heat a nd seal n resistant .Badly so il ed 
surfaces can be restored by rubbing on the liquid wit h steel wool in 
the direction of the wood's grain, Finish is available for S 5-30 per 
quart. Mjfiwax Co Inc,. 72 Oak St., Ctift-on, N J. 07014 . 
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Powler objects accented with 
cherry wood make up this sun Itte. Create 
your owo handsome results by tallowing instructions 
tor making ihe sal! and pepper shakers, 
the trust bowl, box end tankard. 



Here are basic techniques 
for the crafting of this 
easy-to-work metal, plus 
four handsome projects. 



A lthough pewtersmithing is 
hu age-old craft, the pewter 
objects crafted today have a 
contemporary appeal, thanks to 
updated designs and materials. 
Modern pewter sheet comes 
from the mill with a highly- 
polished finish that will remain 
untarnished indefinitely with 
proper care. 

Aside from the attraction uf 

the finished objects, you'll find 
that working with pewter is a 
pleasure in itself. Pewter is soft 
enough to be shaped by pound- 
ing with plastic mallets, II has a 
relatively low melting point so 
that it is easy to solder, (This 
low melting point, however, 
rules pewter out for making 






ovenwe&r.) For the most part 
you can use the woodworking 
tools you already have to make 
pewter items. In fact, about 75 
percent of the tools that I use 
professionally are woodworking 
tools. 

The four projects shown are 
designed to give you an intro- 
duction to the basic techniques 
for working with pewter. In- 
structions for the projects fol- 
low in increasing degrees of 
difficulty from the easiest piece* 
the fruit bowk to the most diffi- 
cult project* the tankard, Sup- 
pliers of materials and tools are 
listed at the end of the story. 

Cutting pewter 

Pewter Is a soft metal that’s 
quite easy to cut in any number 
of waya, depending on the tools 
you have. The pewter should he 
supported on both sides of the 
cut as you work. Note: Ke sure 
to wear safety goggles and, if 



' N 




SCORING, CUTTING, SHAPING* FILING, SOLDERING 







Use either a commercial scoring tool 
ora common nail lo scribe the pewit? r. 
Be sure to apply only a light pressure 
to Ihls soft meial, 




Best way lo cut (he Outside curves is 
with a bandsaw, but a sabre, scroll or 
coping saw can also be used. 




A band sheet saw will make fine 
straight cuts, Take care to supporl the 
metal on bolh sides of the cut with ply- 
wood under nea lb it. 




Sandwich Ihe pewlef disc in a wood 
form. Clamp assembly Id bench; then 
pound lo shape using a mallei. 




Begin pounding around perimeter of 
the bowl, and continue lo work in cir- 
cles (hat become smaller in diameter 
each time until you reach the center. 




To make a cylinder of pewter, just 
clamp the hardwood form in a vise; 
(hen bend the pewter by hand and 
lightly tap Ihe ends together. 




If cylinder fils loosely on a form, file 

fAam cdgt”i by rubbing an a taw apInG 

covered by 220-grit abrasive. 



Twisted iron binding wire keeps edges 

together for soldorijig. Sh*a! ^bcaloa 
shield under Ihe wire is optional. 






Hang cylinder by a rod secured in a 
vise. Brush flux inside on the seam 
and deposit solder bits on the flux. 



Melt solder by applying torch heal 
under seam. Keep Ihe lorch moving lo 
heal both sides of (he seam evenly. 
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you cut for Ion# periods, also wear 
ear protection, 

The most accurate way to make a 
straight cut is with either radial- 
arm or bench saw, Use a plywood- or 
veneer-cutting blade. A hand sheet 
saw also makes straight cuts. This is 
a special hacksaw without a thick 
spine that allows deep cuts into 
sheet stock. 



Making curved cuts requires oth- 
er tools, A handsaw makes clean out- 
side curves. A scroll, sabre (with fine 
blade only), coping or jig saw make 
both outside and inside cuts. 

Shaping pewter 

You can shape sheet pewter by 
pounding it into or bending it 
around a hardwood form. These 



SURFACE FINISHING, SOLDERING BOTTOM PIECES 




File diagonally across, the scam with a half- 
round Hie until all the solder points ere re- 
moved. Then lorce the cylinder over ihe 
hardwood form to reshape Jt. 



To finish Interiors, chuck a l^-in.-dia. steel 
rod; tape 220-grit abrasive, rough side out. 
Move pewter In circular mol Ion, Repeat 
with 400-. SOO-grit types. 




Sand the bottom and top edges of ihe cylin- Before soldering e bottom to the cylinder, 

Her by placing it on 220-grJI paper and cover seam (inside and out aide) with ochre 

working In a circular motion. mixed with wsler until It's creamy. 




Set the overage bottom on a flameproof 
surface, apply flux carefully to the cylinder 
bottom, position cylinder on disc and place 
bits of £3-37 solder on lip, 



Heat the bottom seam ares- Keep light pres- 
sure on the cylinder with a block of wood to 
assure si tight seam. The flux will boil: then 
the solder will melt. 




File off ihe bottom lip and excess solder; 
smooth vertical seam. Remove file marks 
with 220- , then 400'grit sandpaper, 
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Rota tel he buff at 3500 rpmand apply tripoll 
Cutting compound. Move the cylinder on 
the butt's lower front quadrant. 



forms can be turned on your lathe. 

When you pound a pewter bowl or 
other concave shape into a wood 
form, start at. its perimeter and work 
in gradually diminishing circles un- 
til you reach center. Then work from 
the center back to the perimeter. Re- 
peat the process, feeling for bumps 
with your fingers to smooth the met- 
al surface. 

To make a pewter cylinder, or 
truncated cone shape, such as the 
tankard, bend the metal around a 
hardwood form. The form should he 
longer than the pewter piece, so it 
can be gripped in a vise. The pewter 
.should close snugly around the wood 
form or leave a gap of no more than 
Vi A in. If the metal fits loosely on the 
form, sand the edges to fit. If the gap 
is larger than Via in., cut and try an- 
other piece. Seam edges must be 
even to solder. 

Soldering pewter seams 

I ron binding wire wrapped around 
the pewter shape keeps the seam 
edges together when you solder. Cut 
one or more wire lengths and wrap 
them near the ends. 

Into a clean glass dish, cut as 
many Vie- in. bits of fifl-40 solder as 
you 1 ! I use in one working session. 
Hang the pewter piece on a rod. 
seam side down. Brush flux on the 
i nside of the seam and deposit solder 
hits on the flux at ] d£-in, intervals 
and at each end, so they straddle the 
seam, 

Set the torch to a low dame and 
apply heat under the seam outside 
the cylinder. The solder will melt 
soon after the Itux begins to boil. 
Keep the torch moving* Pett ier melts 
t it close to the same tcniprrtiture as 
solder does. 

Finish the inside of the pewter 
{see instructions) before you solder 
the top and bottom pieces. 

Cut both top and bottom pieces 
oversize. Brush-finish bottom with 
-IPO-grit abrasive. Rest the bottom 
disc on a flameproof surface, Protect 
all seams and soldered areas from 
heat by brushing on a creamy mix- 
ture of ochre and water. Flux the 
bottom of the cylinder, center it on 
the disc and position Ln- in. -long bits 
of 63-37 snider on the seam. This sni- 
der melts at a lower temperature 
than that used on the vertical 
seam. 

Finishing the metal 

As you solder, keep light pressure 
on the cylinder top to assure h tight 
seam. If the piece is to hold liquid, 
fill it with water to check for leaks, Jf 
you must patch a leak* cover other 
soldered areas with ochre. 

If the interior of the piece won't be 
visible, aa in a salt shaker, for exam- 




pie, just remove the* solder residue 
from the? inside seam by filing diago- 
nally across the seam with a half- 
round file, If the finished piece is 
open* finish it with 22 (K 400' and 
600-grit sandpaper. A steel rod 
chucked in a lathe or drill press with 
a length of sandpaper taped to it 
makes a good tool for fine- finishing 
the interior of the piece (see photo, 
page 94 1 

Reshape the piece by forcing it 
over the hEirdwood form. Sand the 
bottom and top edges of the cylinder, 
or other shape* by placing it on 220- 
grit sandpaper and moving it in a 
circular motion. 

After the bottom and top of the 
piece are soldered in place and the 
excess pewter filed off, smooth the 
outside of the seams by wet sanding 
with 220-grit abrasive. Sand the en- 
[FVeas? furft [o pa gejfl) 
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To ahspe sheerl pewter, band or pound H Id conform with hardwood forma like these. 




Two woodturning 1 techniques are: spindle turning (left) lo make cylindrical terms and 
faceplate turning (right) to make dish forms, For directions on making these shapes see 
The Secrets That Make You a IVoocftumfrtg Expert, page 144, May '79, 
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2 The lop molding has a lour-slep finish Results of l he 
slops arc shown in the bottom molding, lelt to right. The fir si 
slop is to paint on a Champa gne-w hits baucoat. 



3 After the white paint dries, grain the cove and fill ihe crev- 
ices with walnut stain applied with a sponge. Mast, add gold 

highlights. Than finish wlih spray varnish. 



1 The se frame moldings by Kl i sears a few 
of the available designs. They Jet you create 
the fitted you want at much lower cost than 
ttrade-ip~order frames 



A special photograph or painting 
deserves it special frame. One 
way to get that custom job i s. to 
frame the? art. you rself. 

Using unfinished picture-frame 
moldings to make your own frames, 
combiner the two benefits of any do- 
it-yourself project: You save money 
and you get custom work* Costs for 
at-homc framing of the four prints 
shown here were about one-fourth 
the amount that was quoted by a 
professional framer. By doing your 
own framing, you not only enhance 
the art. you also assure that it 
blends appropriately with the room 
decor. 

You tan choose from a variety of 
moldings. With imagination and a 
little woodworking effort, you can 
combine moldings for still other 
creative effects. 

Unfinished hard wood-frame mold- 
ings are available nationally in 
hardware stores and home centers. 
If you have a problem locating a do- 
it -yourself source, write Klise Man- 
ufacturing Co., <501 Maryland Ave. 
N.K,, Grand Rapids. Mich. 49505, for 



Quick framing 

y-made 
moldings 

You can create custom frames 
with very little effort. 












ra 



8 Insert corrugated cardboard so the bach 
is flush with the frame. Secure the card- 
board with water-activated gummed tape. 



8 Use white glue and krafl paper to 
seal the back of the frame Before glu- 
ing, dampen the paper with a wet 
sponge, it will expand, then later con- 
tract to produce a taut surface . 



4 Measure for length on the back of the 
molding. Mark il about Vt* in. oversize so 
the glasa will tit in easily . Cut the 45" miter 
with a hacksaw. Here, a corner clamp is 
used aa saw guide to cut the miter. 



the location of the nearest dealer. 

A mat border enhances most 
framed picture*. These four prints 
are unified with moss-green mats — 
a color that's found in all of the 
scenes pictured. 

Framing accessories 

Take Jthe art you want framed to 
your local framing store along with 
knowledge of the color and texture 
of the wall on which it wilt hang. You 
can select a mat that picks up or 
complement* a color in the art or 
furnishings in the room. The frame 
shop wil I cut the mat to order. 

Glass or acrylic glazing protect* 
prints from dust and keeps them 
flat. Nonglare picture glass costa ck - 
tra, but cuts unwanted reflections. 

Finishing the hardwood molding 
is the final creative touch- The finish 
applied to these frames is antique 
white with gold highlights to com- 
plement the scenes in the pictures 
and to contrast with a dark brown 
wall. See the photos and numbered 
captions to learn how these frames 
were made and finished* PM 



8 Glut and clamp I he tour mitered 
corners together. When dry, bore two 
nail holes lit each corner. Neils should 
be toed slightly, not parallel to the 



8 Sightly angle two nails o( d Iff erenl 
lengths In each corner as shown, 



/ * 






T When the frame is finished end as- 
sembled, Insert the glass end the art 
which Is spot-fastened to Its met with 
masking tape. Ordinary staples 
pressed In with a screwdriver secure 
the materials. This method eliminates 
the chance of nicking the glass by 
driving in brads with a hammer. 



10 Trim off the excess paper with a 
knife. Complete the frame by installing 
ey ebooks about a third of the distance 
from the top to the bottom. Then at- 
tach picture-hanging wire. 



grain. The two nails should also be of 
different lengths. Use either ringed or 
roeln-coated nail* for a superior hold- 
ing power* 










you can ox lend Ilf* of your appliances by teaming how to spot comm on problem a. 



L abor Costs being what they are, it 
is often impractical to have 
small, broken kitchen appliances 
fixed by h professional. It's a differ- 
ent story if you ran do it yourself, " 
because you can usually replace de- » 
fective parts for a few dollars. The 
important thing is to know what 
you're doing, aa you don't waste 
your time or further damage the ap- 
pliance. 

Safety note: If you do decide to at- 
tempt the repair of one of your appli- 
ances, keep in mind that the power 1 
ford should be unplugged from the 
power outlet while the unit is disas- 
sembled and while making tests 
with the ohm me ter. 

The two types of kitchen appli- 
ances that you will be denting with 
arc those that heat and those that 
don't. The former predominate, and 
include toasters, toaster ovens and 
fry pans, 

i 

Checking heat-type appliances 

Appliances that heat have twii of 
three mqjor components in com- 
mon — a power cord (either the at- 
tached or the detachable kind) and a 
heating element. They may or may 
not have the third common compo- 
nent, a thermostat. When an appli- 
ance doesn't get hot, hardy gets 
warm or overheats, the trouble is 
usually with one of these three com- 
ponents. Before examining the com- 




To to si or replace a power cord, disassem- 
ble the appliance to get at the cord's lermi- 
nais (shown hare by arrows), 



if ohnimeter reeds Infinity ( *) with leads 
connected one way and 0 when connected 
in the opposite way, power cord is okay. 



There are two basic kinds Of resistance 
hasting elements — a closed element (left) 
end an open element (right). 






Test a closed element by connecting the 
ohmmeter to the element's terminals. A 
zero reading Indicates a sound element but 
A x reeding shows a bad element, 
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Thermo slat (shown removed from appli- 
ance) is a switch which opens and closes to 
disrupt or permit current to flow — depend- 
ing on need to produce heat. 




Somali mat dirty or pitted points hamper 
therm oslai operation. To dean the points, 
stroke lightly with an Ignition point file. Be 
sure to brush away dust- 









ponenta, however, cheek for loose 
connections or a defective outlet or 
plug. 

Test the outlet by disconnecting 
the appliance and plugin# in a 
tamp. If the lamp lights, the outlet is 
okay. If it doesn’t light (and the bulb 
isn't defective), either the fuse or 
circuit breaker serving the outlet 
has flipped, or circuit wiring is 
bad. 

Testing a power cord 

To test a detachable power cord, 
connect another power cord (of the 
same gauge and known to be good) 
to the appliance. Docs the appliance 
work now? If not, the problem may 
rest with the thermostat and/or 
heating element. Testing these com- 
ponents will be discussed later. 

To test an attached power cord, 
unplug if fro m the wail outlet and 
open the appliance to reveal the oth- 
er end of the cord. Now check to 
make sure a terminal hasn't come 
off a connector. If it has, you have 
discovered the problem. If a termi- 
nal is corroded or burned, or if the 
power cord is frayed at either end, 
replace the cord* It is in danger of 
failing and starting a Are. 

Power-cord terminals are normal- 
ly held to contacts by spade connec- 
tors, which are slide-on, slide-off 
parts, or by small nuts and bolts. To 
test n power cord for internal fail- 
ure t once again make sure the appli- 

f’Ffea se r urn flopsae 124} 



Ohmmeter In top photo shows that this 
toaster does not have a short. In photo 
above, however, we created a severe short 
to shdw that ohmmeter noodle will swing to 
0. Any move men! of the needle from Infinity 
{ x> indicates a short. 



The two most common types of s mail-ap- 
pliance motors Include shaded-pole motor 
(left), used in can openers and electric 
knives, and a two-part universal motor 
(right). Universal moior consists of an ar- 
mature (bottom) and field coil. Appliances 
need nol be discarded when motors go 
bad, since the motor or motor components 
are available as replacement parts. 



Maze Of gears and wire becomes clear once 
you know what you're looking tor. With the 
back pulled off this can opener, the essen- 
tial parts, such as motor and power cord, 
are easy to spot for testing. 



TOOLS TO HAVE ON HAND FOR REPAIR WORK 



To get an accurate idea of what too is 
you need for repairing small appliances, 
we asked a pro. Jack Fletcher, who runs 
the All Appliance Service Center in Nor- 
walk, Conn., says (hat the tools of his 
trade are surprisingly simple. A well 
rounded assortment begins with a sol- 
dering iron '(1); assorted screwdrivers 
(2), both short and long, and in flat- 
tipped and Phillips-head types, are also 
essential; small screw- holding screw- 
driver (3) is optional, but may save 
hours; cyanoacrylate-type glue (4) is 
great for mending. You should also in- 
clude assorted Allen wrenches (5), 



hammer with interchangeable head " 
(6), wire stripper (7), pliers (3), wire cul- 
ler (9), end tongnose pliers (10). The 
small socket and raichet set (11) is 
handy, but optional. So are the VOM 
meter *** (13) and riveting tool (14). 

— Jf r Provey 



‘Soldering hi shewn is new from General Electric 
and includes a 30- wait. I2frv. iron with Nictmjme 
element, flat and pointed tips, rosin-care sQWfir and 
an iron rest. Its available at liarclwgre outlets 
■’Hammer set is manufactured by X-acto, 45-35 
Van Dam St., Long Island City. N.Y. 11 101 . It Is at 
many art Supply and hardware stores “‘Micriqnca 
VOM lists lor S-6.95 at Radio Shack puileis. 



Ohms scale A on VOM (volt-ohm-mi Ilia mmeler) ia nor- 
mally the only one you'll need to read white repairing 
sma fl a ppfiances T o test for cl rc u It contin u rty. plug the 
black and red test leads into the correct jacks, & and C 
respectively. Set range switch 0 to appropriate ohms 
position E. Then touch probes on test leads across 
circuit, A reading of infinity means circuit has no conti- 
nuity. 



A toolkit like the one shown at 
right Is worth ihe investment If 
you hare to throw sway a hair 
dryer or miser. Just because it 
would cosl more to fix it at a 
repair shop than to buy new. 
See below for complete list of 
tools to include In your small- 
appliance repair toolbox. 
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by Harry Wicks 

HOME ANG SWOP EDUOR 



A simple studio bed, covered to match 
the walls* takes on a very special 
"platform look” from Ihe surrounding U- 
shaped slruciure that you can build from 
our plans. The wooden add-on pro vides a 
number of creature comforts, such as a 
spot to park, a TV set and/or hi- li gear, or 
pillows lor extra sealing the nexi time 
your teen-ager has the gang over. 

The entire room is a do-it-yourself pro- 
ject. The walls are decor ated wiih a self- 
adhesive wait covering which Is easy to 
install. its pattern takes charge of the 
walls, alternating its silvery shimmer with 
a bright blue tile-like design 
Interesting touches thai complete ihe 
happy feeling m the room are the maga- 
zine rack, hanging basket and wood- 
tubbed cactus. AH accessories offer an 
expensive- looking textuial interest that is 
me *pe naively achieved, 

Building the bed surround 

The framework lor the surround is con- 
structed of 1x3 material assembled as 



shown, The cantilevered platform gets iis 
siurdi ness 1 rom the 1 0m OH n corner i tons 
that secure it to the vertical wall framing 
members spaced 1 6 In. on centers, When 
The wait and seat are skinned with the dia- 
gonal 1x6 tongue -and-groove boards, the 
structure achieves full rigidity, 

Since the structure must be built to suil 
Ihe bed it will contain, si art by taking care - 
lu! measurements of Ihe bed. Make a 
sketch on graph paper and noie all mea- 
sure menis thereon. Refer to your drawing 
when you lay out the framework — make 
certain you allow some space (I.E.; fir bed 
is 36 in. wide, the inside measurements of 
the U-shaped irame should be a mini- 
mum of 36H in. wide), Allow similar spac- 
ing for the length dimension. 

Your drawing should show local ions ol 
the various framing members, On Ihe pro- 
totype, vertical members (studs) are lo- 
cated 18m on cenler to provide ade- 
quate nailing for the longue -and -groove 
boards used on the surface. 

You can use pine or other softwoods. 



such as spruce or fir, Put make certain 
you bore lead holes for any fastening with 
nails, Since, for the most part, the Struc- 
ture is buili of V* -In. -i hick slock., the pre- 
bored holes are a must to prevent spirts 
and weak, poorly fastened joints, 

Cui all parts tor the walls and temporar- 
ily tack them together so ihe unit can be 
checked for fit with the bed. If you've built 
too close for comfort, now is the time io 
sneak in a tiller slop or two, if needed, 
because they will be hidden when the 
framework is skinned with the longue* 
and-groove boards. 

When satislied wiihlhe fit,, disassemble 
the walls and haul the parts back to your 
workshop. Reassemble the three wall 
units using finishing nails and carpenter s 
glue All assembly of the ladder- like wail 
frames should be wHh 6d or 6d finishing 
nails: the rule of thumb is to use the larg- 
est size that won t cause splitting 

When dry, si and the units in position 
and check the corners for square, hold 
them that way with diagonal braces 
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INSIDE DIMENSION'S 

equal to 6 ED Slit 

PLUS r CLEARANCE 
ON all SIDES 
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1 x 2 PLATE 

TYPICAL CROSS SECTION 



lacked at the corners. You will need one 
long straightedge tacked to the sides near 
the head of the bed structure. Install the 
filler strips at Ihe corners with screws, and 
then join the corners with screws only, 
The idea here is to build a unit that will he 
relatively easy to move should the need 
arise. 

Construct the cantilevered shelves us- 
ing the technique shown above. The 
corner irons provide Ihe lastemng and the 
strength tor the shelves These may not 
be readily available, even in an otherwise 
we 1 1 -stocked hardware store. Bui the 
dealer can get them on special order, 

Since the diagonal lumber goes on 
over ihe brackets, it ts necessary to plow 
oul grooves in back to receive the hard- 
ware You can make rhe groovy wilh a 
router, straight cutter and clamped-on 
guides, or handsaw and chisel. Grooves 
do require careful layout and cutting, 

You can eliminate this task by using 
BKfl-in. [or larger) she It brackets, If you 
make Ihe switch, keep in mind that the 
shelf brackets will be mounted on Ihe face 
of the diagonal boards; thus, they will be 
somewhat in view on the finished project. 

Install the shell framework on the walls 
using glue, screws and nails. If you want 
to retain the lake -apart advantage, Ihe U- 
shaped pi ai form can be built as a unit and 
completely screw-fastened to the walls, 

Make certain that you predrill lead 



holes in the tongue-and -groove boards 
for the shelf, If you dlo too much banging 
with a hammer, you are apf to do more 
destroying than building. In fact, it is re- 
commended that you do a minimum of 
nailing from above and complete the shelf 
fastening task by using screws in pro- 
drilled holes from below. 

Covering the walls 

The application of peel -and -stick wall 
covering is a relatively easy way lo re fin- 
ish your walls Start by estimating your 
needs. Keep in mrnd that a running yard 
of vinyl self 'adhesive 18m. wide contains 
AVi $q. It. of material. Thus, measure your 
wails to determine square tootage (width 
* height). Divide the total square footage 
by AVz and you have the number of run- 
ning yards required lo do the job. For ex- 
ample, an 8X1 0-ft. wall will require 18 run- 
ning yds: 8*10=80 divided by 416=17 7 
or 10 running yards. 

The surface lo be covered should be 
clean, smooth and firm, Wails* whether 
wood, plaster or drywall. should he 
sealed with either shellac or a good qual- 
ity paint Nonporous surfaces such as 
metal, glass or plastic laminate do not 
have to be sealed. 

Since walls usually aren't perfectly 
straight, star! by establishing a true verti- 
cal wilh a plumb bob and chalkline Tack 
the line near the ceiling and suspend the 



bob. When movemenl ceases, hold the 
iine secure against wall at bottom and 
snap the chalkline. If you start near a 
corner, snap the line 1 7 Va in away, giving 
a Va-in. overlap on the adjoining wall. 

Unroll the wall covering on a flat sur- 
face and cut to length. Each sheet should 
equal floor-lo-ceMIng height plus 2 in, This 
allows 1 in, at both top and bottom; the 
extra length is trimmed off later. 

Peel 6 to 8 in. of backing paper from the 
lop and apply Ihe paper to the wall, start- 
ing ai the ceiling joint Continue removing 
backing paper and run your hand down 
t ho face lo m ake cede i n t ho wall covering 
is running straight without air bubbles. 

Continue in this fashion around Ihe 
room after checking corners for plumb 
with a level, Trim paper to suit any uneven 
corners. Cort-Tact Brand adhesive paper 
is available at paml and department 
stones; Ihe design shown here is Odys- 
sey. 

If you lake the look of the structure but 
feel that all this framing and building is 
beyond your immediate skills andtor 
needs, consider building a simpler frame 
and then skinning if with %4n. plywood. 
This simplifies the const ruction to a great 
degree and you can still have Jhe diagon- 
al wood look by covering the plywood with 
a wood gram sell -adhesive wallcovering. 
Con -Tact Brand's Wood grain was used 
on the shelf shown, PM 
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How to troubleshoot 



Don't be scared off by computer-age technology— You 
can track down some malfunctions yourself. 



Thfrrt'ft rtO tlm 



a soiid-sia 
washing m 
chine’s contr 
panel, becau 
Ihe funclioi 
■re ‘jelecK 
by Ihe lour 



by Mort Schultz 



I f you’re the owner of ono of the 
new solid-state electronic wash- 
ing machines or clothes dryers and 
you know your way around a VQM 
(volt-ohm-milliammeter), then you 
shouldn't have a problem trouble- 
shooting: its microcomputer control 
aytem. 

To find out how to handle a prob- 
lem with these controls, I visited 
Whirlpool and learned that no eso- 
teric equipment is needed. Yon use 
the same VGM you use to trouble- 
shoot electro mechanically con- 
trolled (timer-type) clothes dryers 
and washers* l also Learned that ac- 
curate troubleshooting demands an 
orderly approach. Every microcom- 
p uteri zed Whirlpool dryer and 
washer contains a "tech sheet’ 1 in- 
side the console. 

Since it isn't poss-dhle to discuss 
how to troubleshoot every problem 
that may strike electronic control 
systems of washers and dryers, let’s 
walk oue- way through two common 
failures. 

Washer runs, but where’s water? 

The only electronic component 
that may cause this problem is the 
electronic control unit. To get at the 
problem, open the console. With 
Whirlpool microeomputerlxed wash- 
ing machines, the console is opened 
by removing screws at the lower 



front corners of the console, pulling 
the console forward about s /a in., lift- 
ing and then tilting the console unit 
forward, 

The electronic control, which is a 
printed circuit hoard assembly, has 
two connecters attached to it — one 
in the upper right corner and one on 
the left side. The "edge” connector 
on the left side is the one to work 
with. The one on the right is the con- 
nector from a relay, which provides 
the on-off and h igh/lo w m ot o r-s pee d 
functions, 

/ m pa rta k t i Be fo re begi n n mg the 
following sequence, look for more 
common causes of this problem. 
Make sure: water faucets are open; 
water hoses run straight (no kinks); 
and water- hose filter screens aren T t 
clogged (disconnect water hoses at 
inlet, end to check). 

Now, begin procedures. Note, 
however, that if the electronic con- 
trol tests okay, there is probably a 
defective water inlet valve, Steps A 
through K are described below and 
keyed to symbols for steps in Dia- 
gram A on page 103. 

Steps A, fjf: Connect a voltmeter 
across terminals P and W of water- 
level switch B, Start washing ma- 
chine A and wait eight seconds. 
Chock voltmeter. 

Step Cl: If voltmeter shows 120 
volts, proceed to steps D, E and F, 



Step C2: If voltmeter shows 0 
volts, proceed to steps G, If, I, J and 

K. 

Step D : Replace water-level 

switch. 

Step C: Retest, 

Step F: Water should now enter 
washer. If not, water inlet valve is 
malfunctioning. 

Step G ; If voltmeter shows 0 volts 
(C2h turn off washer and pull off 
edge connector- Connect voltmeter 
between terminal BR-OR of edge 
connector and terminal HV of elec- 
tronic control, then between termi- 
Eial BR-OR of edge connector and 
terminal CV of electronic control. 
Terminal HV coincides with termi- 
nal BR-R of edge connector, Termi- 
nal CV coincides with terminal YR 
of edge connector. Start washer and 
read meter. 

Steps //, /; Lf meter shows 0 volts 
(H), electronic control is okay (I). 
Look elsewhere to solve the problem 
by rechecking components above 
and testing for faulty wiring, 

StepH J, K: If meter shows 120 
volts (J), electronic control is faulty 
and should be replaced (K). 

Dryer runs, but where"® heat? 

Electronic components that may 
cause this problem lire the "puah-to- 
atart” relay, which also controls 
heater functions, and the electronic 
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solid-state appliances 




New mlcrocomputerlzed clothes dryer 
doesn't hove timer either- Buttons are 
pressed to select length of drying period 
end temperature end to start the unit. 




The electronic control board (above) Is be- 
neath the touch control panel of a solid- 
stale washer- Touch signals era transmit- 
ted to control board, which uses Integrated 
circuits to control wash cycles. 




The printed circuit or "foil aide" of the elec- 
tronic control board is the side at which ell 
troubleshooting sequences are carried out 
using a multimeter 



control. Thti two are connected by a 
wiring harness which has a quick 
disconnect connector that fits into 
the bottom of the machine's elec- 
tronic control 

The console of the dryer is opened 
the same way as the console of the 
washer. Before troubleshooting let 
the dryer run at high heat fur five 
minutes to warm up the electronic 
components. This procedure is nec- 
essary to obtain accurate voltmeter 
readings. 

Steps A through K ate described 
below and keyed to symbols in 
the steps in Diagram B, Stepa A, B, 
C T /J, fC- Disconnect the relay connec- 
tor at the electronic control and con- 
nect a voltmeter across terminals 
coinciding with CHI and CH2 on E. 
Set temperature- selector switch on 
“heat 11 position A. Set cycle selec- 
tor switch on the “timed 1 * position 
B„ Set the push-button selector of 
your machine's electronic control 
cm “10" (Cl Then start machine 
CD). 

Steps Fl t G: If voltmeter shows no 
voltage (F), electronic control is 
faulty. Replace G, 

Step F2: If voltmeter shows 30 r 5 
volts, turn off the power and be sure 
to reconnect the quick-disconnect 
relay connector. 

Step H: Connect voltmeter across 
terminals RS and RHl of relay. 
Turn on power. 

Stepn IJ,J: If voltmeter reads 240 
volts (electric dry er) or 120 volts (gas 
dryer) (I), relay is faulty. Replace 
the relay (Jl 

Steps 12, K * Jf voltmeter reads 0 
volts (12), the cause of the problem is 
not with an electronic component, 
but with the heating element, gas 
burner, fuse, thermostat, wiring, 
centrifugal safety switch or motor. 
Locate the problem and make the 
needed repairs (K). 1** 



TRANSFORMER HE LAV CONNECTOR RELAY 




All terminals on the control board and all other components are clearly distinguishable, as 
shown above. You should have no problem making the correct connections. 




ELECTRONIC CONTROL IS E)KAV 



ELECTRONIC CONTROL IS 
FAULTY, REPLACE 



TROUBLESHOOTING 
DIAGRAM A 



Troubleshooting sequence above la used it washer runs, but water doesn't fill 




. IL, ' 1 - 0 - 
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RE LAY IS 

FAULTY 

REPLACE 
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ELECTRONIC CONTROL IS 

faulty, replace 



TROUBLESHOOTING 
DIAGRAM B 



Diagram above shows troubleshooting sequence if dryer runs, but There Is no heat. 
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WORKSHOP MINICOURSE 

MORE ABOUT BENCH SAWS 



Chamfer cutting is done with cut made 
along edge of workpiece that is away from 
ri p fence. When fence Is to left of blade, the 
bottom edge is chamfered. 

C utting & chamfer on a hoard's 
edge is one of the simplest saw- 
mg techniques. To make the cut, you 
just tilt the saw blade to the re- 
quired bevel angle, adjust the rip 
fence to correct width and push the 
board through. For safety, the edge 
being chamfered should be the one 
tt wdjf from the fence. If the cut must 
be made along the inside edge, re- 
member to install an auxiliary wood 
fence (see ttWfctf/top M in (cou rse, 
page 1 H, July 'T: 1 ). >,u the blade will 
contact ft instead of tile metal fence 
when it exits the workpiece. 

You can use a combination bljuh- 
to cut most chamfers, but if smooth- 
ness doesn't matter, switch to a rip 
blade for quicker cutting. No matter 
which blade you use, push the work 
through at a reasonable feed rate 
and make certain it stays in close 
contact with the fence so it doesn't 
bind between the tilted blade and 
fence. 

Resawing — wllh care 

Resawing is the technique of mak- 
ing u rip cut through a thick board’s 
edge to create two thinner boards. 
Tii is sounds simpler than it really is. 
Make no mistake; resawing is dtfli- 
cu it and one of the more hazardous 
bench -Haw cuts because the splitter 
and guard rmiiit be removed, 

A narrow board can be resawed in 
one puss; you raise the blade until it 
is Vm in. above the hoard's top plane. 
On wider stock, the blade is raised so 
it w r iM cut slightly more than half- 
thickness and the first — and easi- 
er-cut is made. The hoard is rotat- 
ed ISO" for the second, more difficult 
pass. H ia best to use the setup as 
shown when doing resawing. The 
hold-down and hold-in jigs enable 
you to feed the stock without expos- 



Push tuck was used while cutting thl* elm- 
pie chamfer the length ol the board. 



To complete ihe cut, um a push stick and 
work from aide of table. The ho Id -down pre- 
vents pushing through with stick; thus you 
must pt/W work, to finish the cut. 



mg your hands to blade danger. The 
spring stick’s pressure should he on 
the workpiece, clear of the blade to- 
ward the operator (the pressure 

most not be exerted on the work at 

or after the blade). The stick shown 
can be made in lf> minutes or less 
and is a worthwhile addition to your 
bench-saw accessories. 

If smoothnead of cut isn't critical, 
there is a safer way to resaw a wide 
board. Elevate the saw blade to 
slightly less than half-thickness, so 
that the second pass will not sepa- 
rate the two boards. The finish, or 
separating cut, is made on a band- 



Harrow board* can be halved In On* pass, 
as shown. To resaw wider material, Hop ma- 
terial 180 after first pass and make the sec- 
ond out. Use a alow feed rate. 



SAW 



KERFS 



APPROX- 

Wood spring la made by running a senes of 
bench-saw cute Into a 15-In. length ol 1x6 
pine. Shape lower edge aa shown on a 
bandsaw and use the spring clamp with da 
legs under tension, hi it left. 



saw, where greater operator control 
is possible. For safety, use the hand- 
saw's rip fence 1 to make the parting 

cut* >*< 






Whan the rip fence is to the right of the 
blade, the top edge is chamfered. 



To insure a straight cut when resawing, use 
both a hold-down (A) and ho Id- In (B). The 
latter la clamped to the saw fable. 
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IT DOESN'T HAVE TO B! A 
FOOD TO GET THE MOST OUT OF 
AUTOim SPARK PLUGS. 



You probably know that Autolite makes plugs for 
Fords. 

But what you may vat know is that Auto] he 
makes the same high efficiency plugs for 
almost every car ever made, American 
or imported 

So if you drive something as 
luxurious as a Chrysler Cordoba or as 
simple as a ( 'bevy ( hovetto, now you 
know that you won't have to drive too far 
to find good plugs. 





Autolite 



Pfam i-n<3 Autdite Be^dn 
Corporation Prqvi>i1f>n>r.e RKc-1$ Island Q?9T6 

AUG US f 1070 TOS 




SMALL BOATS 

fC&nffrwed from 

oil one self-contained trunk of jjah, 
Hmv much power is enough? Your 
hull should have a Bunting industry 
Assn* (IU A) capacity plaque listing 
the top horsepower and weight of 
piisaengerst and gear that it tan han- 
dle, But leas than maximum may 
still be plenty, The new Johnson. J,o, 
for example, when mounted on u 
small, Si^ht hull, tan water ski two 
youmr^ti rs at once. Evinrudr has a 
similar model, And sinta- outboards 
under HI hp eun often be used where 
larger models are banned, till manu- 
facturers have motors in thi.s low 
fuel-consumption category. C'raft 
that tun fit on acartop rack, inside a 
station wagmi or on a small trailer 
all match up well with mini-motors. 




Bon air Boats 1614* toot Brule 600 mounts up to 60 hp, has vee boltom far smoother ride, 
can even be ordered with a scuba diving window mounted in the boat's bottom. 




Tippy tendencies of canoes like stretch-formed Michl-Craft t-12 
end other Coals can t» stubillied with ponloona 




ThJ* 2-hp tow unit lor swimmers and diver* comes from Aqua 
Scooter. Springfield. N.J it's also a smell outboard. 



Bouts that may benefit the most 
from u trend to gus economy should 
be l he ad r eady popular inflatable*. 
Easy to store, convenient to carry, 
.seaworthy lend versatile, they offer 
bargains in water&port activities, 
though their prices will seem high. A 
quality blow-up boat will cost as 
much fis, nr more than, similar ones 
with rigid sides. Figure you'll pay 
over s>l()llti for a l'J-footer arid up in 
¥0000 for a 2 ft, These prices take 
them out of Lhe swimming punl-tuy 
field, where t he y never belonged. 

New nylon fabrics w ith PVC poly 
njerjc eou tings and, in some eases, 
even kevlar filaments, are giving in- 
flataldes more puncture and libra 
sion resistance. Rugged rigidity and 
low centers of gravity are making 
the new models safe enough for larg- 
er outboards, yet strong enough to 
pull water skiers and handle off- 
shore waters. 

Small conventional boats are also 
making news these days. Cruising, 
fishing, camping, day boating and 
exploring sheltered shallow backwa- 
ters that the hig boats never reach- 
thest' are just ;i few of the pleasures 
awaiting smulbcraft boatmen. IW 




A canoe you can laid up Imp a 31 -pound backpack unit, the Ally Collapsible from Vogue 
Industries, LaSalle. Qua,, uses aluminum ribs. PVC skin, assembles in 20 minuses; 




Low center of gravity for passengers and gear, plus independent f total ton chambers In 
case of puncture, make quality inflalables like this, with Chrysler 7.5, extra safe. 
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Polymer 'glass' sealant 

Revolutionizes car-finish protection and keeps your car 
showroom bright for years — You'll never have to put wax on it again! 



Available only as a service by new 
car dealers for $1 00 to 5200. Now 
do it yourself in less than an hour 
for only S29-95T 

The original GloSe af* with Polygldss! (Offered 
by direct order only, not available in any store, 
lo oz. bottle, enough lor 2-3 average’ sized 
cans. | 

Professionally recommended for: BCar; 

■ Trucks ■ Buses ■ Boats ■ Surfboards ■ Air- 
p janes Ml All metals ■ Appliances ■ Fiberglass 
surfaces fl Skateboards ■ Motorcycles & Bi- 
cycles ■ 4-wheel & 0M road vehicles BRV*s 
& Vans ■ Industrial uses 
The elements vs. your one* beautiful car... 
You've probably experienced if Your trea- 
sured, viuny new automobile gradually lades 
and dulls Oxidation sets in and the once bril- 
liant, glossy finish turns chalky and washed 
out. Even hours gf waxing and bulling can't 
recapture that new car look., . Until this new 
chemical science discovery. . . 

Never put wax on your car again ...GLoSeal' 
is not anything like a simple wax or polish It is 
actually a miracle polymer glass formulation 
serving as a powerful sealant and a beautiful 
exterior finish, When applied to your ear's 
finish and chrome :ts ElectromOiOcular Action 
liter Hi ly fuses it to the surface, locking m a 
brilUarU ;hint> (or years GloSeal* with Polygla&s 
actually changes the molecular structure of 
your cars finish, It penetrates through the old 
wax and binds itself with the surface. 
Gk>Se*l* with Polyglass is impenetrable, non 
porous and virtually impervious to damaging 
air pollutants, cai-wash detergents, salt air 
and water, hot burning sun, cold winter winds, 
greaga, wax, acids contained in eggs and 
shaving cream , ultra violet rays and oven fire 
damage, It also provides a brilliant, rich shine 
to your car' s brush, keeping up the appearance 
and the value of your expensive investment. 
Prevents oxidation from starting on new 
cars... and actually removes if from used 
models l GloSe&l* is literally a Glass Shield 
that becomes pad ot your cat's finish. Your 
new car's paint is guaranteed not to oxidize . 
for up to 3 Years! Then GloSsal* it again tor 



years more of protection On used cars, 
GloSeal* will actually remove the surface ox i- 
datLcm, add gloss, and stop normal oxidation 
tor 1 year before you tieod to re-apply It is 
similar to covering your car with an impene 
treble mat of polyurethane 



Important: 

Many other ''polymer" car cam product 
are ordinary silicone- based formulations, 
similar foe synthetic wan. as evidenced 
by their wax-like feel Glp$eaP with Poly- 
glass is an entirely different product It is 
hr more advanced, gfass-hke. slicker pro- 
viding a better, "electromo iecvlAr ' adhe- 
sion The result is a richer, deeper gloss 
than yo u have ever seen before, plus 
rrtunt/u of extra "Glass enclosed" protection* 



Enamel spray paint can't even gel through 
the clear glass shield - , . When this new pm- 
iessiona! automotive product is demonstrated 
to car dealers, the "spray paint test" is used. 
GloSeal* is applied to a car's hood following 
the instructions Then enamel paint is sprayed 
Hiroctly on it, -along with Magic Market and 



other solvents Then, lo the observers' aston- 
ishment, all of these are wiped off the hood 
with a mere cloth Nothing, not even dirt and 
dost ran adhere to the surface 1 
No rubbing, labor, or buffing equipment 
needed GloSeai* goes on easily and quickly. 
You wipe it on, let dry, and than wipe it off. It 
takes only a few minutes — less than an hour. 
Between washes just wipe your chr with a 
damp doth lo reactivate its brilliant dirt and 
dust- repelling shine. 

The Incredible GloSeal* Brilliance and 
Pro lection Guarantee " ..If after using it, you 
are not pleased for any reason, return th-a 
UOUSed portion within 2 weeks of receipt for a 
rom.pt refund of the entire purchase price, 
urt b fir, if you apply and maintain according 
tq ths instructions and GloSeal* does not 
protect your new car tor 3 years or your used 
car (90 days old or mgre) for 1 year, we' 13 
return your small Investment on a prorated 
basis. ; H-p te: Glg$eal* is 100% sale to use it 
can be removed with mineral spirits). 

CALL TOLL FREE FOR INSTANT PRO 
CESSING: 1 - 800235 - 6945 , Of if busy 1 - 

800-235-6951, Calif res please call 80S -966 
7187- Or send coupon: 




GloSeal* with 
Poly-glass 
Already on 
thou sands of 
vehicles. 



Prn.m]]t 3 v ship chi’ Inllpvrttig flrdet It not 100% sjilrstLsd lean return the unused 
perlion within 7 weeks toi * Quick seturidol purchase price { less sh ip ps ng cost! 
Cheek One: 

□ PGl ship L bottle fa $ 29.95 and $ 2,00 shipping & handling. 

Save-- $S.OO pet bottle on muLtiplt: bottle puiebaees 

'Ll PGM ■ ship bottles f o S 24 95 e-a and $2 00 shipping & handling e-a 

□ Check or Money Order enclosed (CA res add 6 % sales taxi 

□ Charge- my creihl card rt umber below 

Cl BankAmeucard / Visa □ Master Charge (interbank No I 

□ American Express □ Diners Club 

□ CiOte Blanche 

Credo Card No. Exp Date 

Name 

Address 



Csty/Stale/Zip 



Stnahlne Group. 

924 Aoaeapa St., Dept. GS13, Santa Barbara CA 93101 



*TMdem*!k 



Stirilun* Inc.. V9J9 




DRIVING THE HONDA PRELUDE 

fQontinu&tf from caps 8 $) 



STOPS YOUR 
ROOF LEAK 

In Just 5 Minutes! 

It's pouring rain, and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through your roof. You call your local 
roofer and are shocked to learn how much 
roofing repairs cost these days. 

While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water , , , 
from your leaky roof , ,, 

But* now at last, the nfcw and truly revolu- 
tionary US, Polycom Roof Coating! Imagine! 

A coating so efficient, so unique, tnat it water- 
proofs and protects your roof from rains or 
snow all year long. U S, POLYCOAT Can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet-like film in minutes 
— no heating — no mining — use straight from 
the can. U.S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- 
tion board and even urethane foam. U.S, Polycoat comes in seven colors to 
match your roof* 

U S- Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, if your roof is leaking send for U.S, Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S, Polycoal before you insulate! 

U S POLYCOAT, INC, 292ft Malum BtIw - Artifton htaitfiti, HI- 60OOS - EJ12) 3E4-WHD 

. -- 1 MAIL TQOAY , 

U.$, POLYCOAT, INC, E>*pt, PM8B 

29JB M*lm<s - Arlhgtan Heights, hi. 60005 

Gentkmen'. Please nnh b&IIom ctf U.S- Polycoat. 

□ t Cat. -$13.95 □ 2 Gal. -126 40 □ 5 Cal. Bucket -$63.50 Include $1.50 Per Ginllcm for 
PoitiSf arid KtndllAj. F-nelivitd ii □ Cheefc D Mciimt Order for total of t IJ Giuje my 

order to: □ VlSA/BantAmericard G Master Charge A«cl. No Enp. Dale 

Color: □ Ova- Q Siher □ Stack □ White Q Queen Q Hed 0 Brown 

One fillon coven- apcroii. Hlii& MXi wjua/r ftti. IVomLIoh* covers apprax LOO u? JIM *uu»rr furr Piw nuJ|nrn.ertvrr 
apprqi. ISO In MO iqiMOie f«!, Co*em*E Jc [w rJ b an type aF iM-rfuce- 




Ptinl (Vann 



AAtrm 



Ciy Sijlc Zip 

DEALER AND APPLICATORS INQUIRIES IN VITEO * (312) 364-5010 ® IWf. U.L Wyw* 



Cruise Director. 



Erij&y u n ew H nee ol direction and y«! 

i&sa oi leu w\h an 
ZMBRk Auguidtraulo com- 
jflHUCPi pass. Model ISO f 
tsnown] is self* 
BL 1 1 Li rri i n ;1 1 h : I 

y.-.rC# •» :'v r- 

'"f j " 'f * I 1 1 li : 0 n *. . 1 1 : . r f. 

(* ’ , - ar.d adhesivi! 

m u n I . A I : i 

lor catalog A 
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Folding 

Saw 

Horses 



UnfaGiiauably Mrana ilurdy 
eJWlii SltiFfl- curry ancHrAni* 
port Simple set wp Weioni 1 J 
ita . working lurlact? i .t) a 4: 
Kiln, ijlic-q > t :■ I GW |jl lie: fm n-rjfl 
Hd rp pn rmnienrti in rl lafiiU* 



CENTRUM (NDuS-T ftlES INC 
443 Canltirv, S W Urand Hip id* M<ehlgin 4B1D1 
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tires and lighter chassis tuning 
help to make it a better high speed 
handler. 

It's also slightly shorter, wider 
and lower than the Accord two-door, 
and as a result has Jess usable room 
inside, especially in the near- useless 
rear seats. There's a strong family 
resemblance in the styling:, yet ju&l 
enough difference to set it apart and 
gjve it a character of its own. The 
grille opening is aggressively wide 




Rear view of the Prelude Is dominated by 
large tail lamps and a squared-oft deck. 



and Banked by single rectangular 
headlamps, instead of the Accord's 
quad round lights. There’s a subtle 
'Vhin' 1 spoiler, anil the squared-eff 
rear deck sports Fat, oddly shaped 
t&illamps in place of the handsome, 
Mercedes-like, horizontal Accord 
units. 

Panel is cluttered 

Probably the Prelude's worst fea- 
ture is its cramped, cluttered and 
ccmfuairtK instrument panel design. 
The tachometer dial is inside the 
speedometer, with a warning light 
module sitting dead-center in front 
of both, and the odometer offset to 
the left. The only gauges (fuel and 
temperature) are on the left, with a 
door-ajar and tuitlamp check panel 
on the riftht and a quartz digital 
clock and a super-strange rotary 
radio at far right, 

The dock has pushbutton setting 
controls under a lift- up panel 
marked "push display," but it 
seemed to display all the time, 
whether pushed or not. The unique 
AM/FM stereo radio is certainly 
compact, hut it's confusing to oper- 
ate and hard to see around the steer- 
tnc wheel rim and spoke, and the 
rotary dial is difficult to read in 
daylight. 

Delightful to drive 

The obvious object of all this is to 
use space efficiently and to put 
everything in easy view and reach of 
the driver, but it’s unattractive and 
confusing. We'd gladly trade for the 
Accord's far more handsome and 
practical panel, with its handy flat 
shelf on top. 

Otherwise* the Prelude is a delight 



to drivg, whether zipping through 
the mountains or cruising down the 
freeway, A bit more seat travel 
would improve the leproom for long:- 
limbed drivers, but the nicely con- 
toured and upholstered, fully ad- 
justable bucket scats are as comfort- 
able as they are supportive, The 
three-valve-per-eylinder CVCC en- 
gine is strong, willing, and peppy 
enough to make the car lots of fun 
to drive (it also runs on regular gas), 
and the five- a peed transmission's 
only flaw is an uncomfortably long 
throw into the overdrive fifth gear. 
Handling, both fast and slow, is a cut 
above the already good Accord and 
as sure-footed and agile as any 
front-drive car available. 

Standard equipment includes a 
lovely power "moon roof” with sun- 
shade, electric rear window defrost- 
er, aide window defogger outlets, re- 
mote trunkl id release, intermittent 
windshield wipers, a maintenance 
reminder and a whole lot more. 
There are also plenty of useful and 
interesting options, such as aircon- 
ditioning, cassette player, four- 
speaker stereo system, cast-alumi- 
num wheels, and even an engine- 
block heater for cold climates. 

The Prelude is indeed a new and 
different car, embodying most of the 
Accord's better qualities, along with 
a few of its own (both good and not 
so good), in a sportier, classier- look- 
ing package. Whether it will sell as 
well depends on those ^grown-ups” 
who are looking for a sports car, ™ 




Sunshade (above) is operated manually. 
When IPs pushed back, the power-operated 
moon-roof (below) la exposed. 





Thh» cun be one of the moit 
important decisions; you ever make 

Going in Id business for yourself can be the 
most exciting. and rewarding decision you're 
likely to make in your lifetime. 

Owning your own business brings you a 
sense of independence. You’re (he ho:ss, sei- 
ting your own work hours. Your own effort 
builds i he business for yourself and your 
family. Yon can achieve great satisfaction 
and profits, if you choose and murage your 
business wisely . Thai’s why so many men. 
ju si h ke you , a re cash i ng i n on the big profi ( s 
lobe made in l his fast-growing service field, 
The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring li liter space and effort fora successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
rnosi of the money you take in, because there 
are exceptionally high profits wiih no In- 
vestment in merchandise, 

Efyou need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
S P E NT for more of t he good t h i ngs of life . Or 
they can be SAVED in u i tuny-day fund that 
the family can bank on. 

More sharpening khi«Jne»eft *r« 
needed every year 
As original equipment continues lo climb 
in cost, owners are becoming more con- 
cerned lhal the equipment be maintained so 
that it performs like new. Tins means more 
companies, contractors , carpenters and 
homeowners, are having their old saw blades 
and loots resharpened many times, where m 
(he past, they would have replaced them 
with new blades or tools, This is where yon 



can step in with the much needed service of 
sharpen mg saws and practically any kind of 
tool. 



SEND FOR FREE FACTS TODAY! 




This FREE 
booklet has 
helped 
thou sends 

Thousands of good men 
have been inspired by this 
fttct-fillcd book into mak- 
ing (hat first important 
step of starling their own 
business. It can he yours just for the asking, 
fi covers fAesr important subjects .. , „ 

* How much money can you make 

* Age, eduction not a factor 

■ no selling i« required — customers bring 
their business to you 

* t awn mowers and chain saws 

- Sharpening business I* year-round 

* Sharpening opportunities in small towns 
and large cities 

* A sharpening business provides excellent 
retirement income 

* How Foley helps you start. 

* Mo experience needed, any age can 
succeed 



Act today, so you can have a 
brighter, more secure tomorrow 

Right now, while (hi* i* *(ill fresh in your 
mind, fill-in the coupon below. We will send 
your FREE copy of “Opport uni lies in a 
Siuir pc rung Blanjnps (if Ywr Own". ThtfC 
is absolutely no obligation and there art no 
franchise fees in slEtrltng your Foley Sharpen- 
ing Business. 

SfeTlJ your rarri; and iddiHi 16: Foley Mimulie<L**1£ Co 
1707 Foley 0y*lng, Minn^gf^ij. Minnrsola S5X18 



FREE 

BOOKLET 

Sena '■ A For 
your free Copy! 

I hi* little book 
has helped 
change the 
lives of thuLi- 
sonds of good 
people, just 
like you - Ju*i complete i he coupon, 
clip it oliI imd mail H to its today , 
Ciet started now for a brighter, 
more prosperous tomorrow! 

2*-HOUR ANSWERINU SERVICE 

CALL TOLL FREE i-iboq)- 328-7UC 

t Except in Hawaii jr- r 4 ftfjricd f 




RUSH COUPON TODAY! 

r - T 



Foley Manufacturing Company 
170? Foley Building 
Minneapolis, Minn. 554 IB 




[— i ¥ES, i would like (o receive complele details 
a bool now I can easily stari a profitable, Fcrey- 
eguippod sharpening shop Please rush n>e your 
FREE booklet. without any cost or obligation that 
gives me lull details on how I can quickly start my own 



business 



NAME 

ADDRESS 



CITY 



STATE 



ZFP 



AUGUST 1979 109 
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Get Up To 4 Extra Miles Per Gallon... 100 Extra Miles 
Between Fill-Ups. ..SAVE Up To $200 A Year On Gas... 



ok DOUBLE 

YOUR MONEY 
BACK ! 

Think of it! Thanks to an amazing automotive discovery, evsry 
single car owner, every fleet operator, every truck or camper owner 
. . . everyone who operates a gas-powered Internal combustion engine, 
pan now save up to 20% and more on Iheir gasoline bills-f 



Vos. vou'U actually got up to 70 80 . $0 

even 100 extra miles tram every single rankful 1 ff& 
matter turn old or run-down your car may be no 
matter how many gallons el gas *1 »&* devours each 
week FROM THE VEHV INSTANT VOU INSTALL 
THE BALL- MAH C |L| 0A$ SAVER VALVE IN YDUfi CAR. 
YOU WILL EXPERIENCE A DRAMATIC DECREASE IN 
GAS CONSUMPTION 
Hire' i why: 

Wiin all ine advances made in automotive lech 
mol egy. me carburetor is meiariy 50 years behind rue 
limes! El i$ possibly tee roosl metlicienl eemponenl 
in the enine engine' and a responsible for an imered- 
ible wasle of gasoline' You see the carbureter is pre- 
set at the toctory tor idle condntons, This means that 
li Is most {irictent rn regulaimg ihe gas to air miidiare 
when tee car is standing slid and up la speeds of OS 
mph. When you drive over teal speed or start up 
irom a dead stop ar negotiate grades and sleep 
hiirs . or pull a iraifer or camper . <n carry n iuir 
load of passengers. t« much gas tetris into m carbu- 
retor and you get Incomplete combustion Every Hme 
tbal happens, in |vit like pouring yuur money down 
me dr* in. 

Ttio Slgnltlcinl Automotive 
BreaklhraugTi Ol The P*ltT*n Ytaril 
Addmg the ball-**ATIC gas Saver VALVE to your 
engme Is like hairing a mml cirmpiuler brain" winch 
actually monitors (he air-to-1rrtJ balance on a constant 
bl$ii. A; so {Hi as it senses an Over-rich CftftllltlM, it 
epees lo permit a precise measure ol addiliona! an to 
enter ihe system Tbi rtiuii: more eTNcitni comsusimn 
ant? a tod savings o- up to 20% or more 1 

COnlrPflid Ttiti Coniirm big Dollar Snvinyi 

In the Spring of 1970 wa ananged lor a local Shd 
Service Sianon to condud a con I roti mi. superv snd 
test u-smg seven diTtefent cars owned and driven ay 
nan-professional drivers Each oar was fitted with n 
lacked gas cap and me keys kept n me possession of 
the testers-. 

After esIaLiishino base mi cape consumptian date 
for the various cars the SalI-matiG was installed 
arm mites per gal inn figures were re-checked Every 
stogie car In il< till itiowod dnmllic impruvamenr. 



Ytar/Make 


WPG 


Of Car 


Improvement 


1B70 CadlltoC EfdflndO 


2 t% 


1970 Chr yiler Imperial 


2B% 


19B9 Cuttae* 


a% 


1971 VtO* 


10% 


1972 Grift TerlftP 


19% 


1367 Camera 


1S% 


m3 Cadillac Efddrada 


AtJ% 


Over all average 


1B% 



Start Savina lmm«dlat*iy 

As 01 now lens Ul immsnnds of mg Hi nil 5 .ill ewer I hr 
CBiintry Drive put the BALL MAT 1C GAS SAVER VALVES 
m ifteir cars It takes only GO seconds to install and 
np special tool? are required tojiy-ia-toKow instruc- 
tions era provided! — 1 s so ensy. jnyom> c*n do ill 



The BALL-WAT1C fits all American made cars (in- 
cept die set or tod Injection) and all foreign cars 
except Volkswagen. 



READ THE RESULTS FOR YOURSELF! 



The BALL- MAT 1C loss saver | ?hal i purchased nas 
p-inven 1 1 = r : I Ohve a IQf-D Qldsmobite now i g?r 
four miles more per gallon 

C , T — Oripgr, G-i! Hernia 

iutl a ihorl r.ak to . filor+n you or th-r pnrtor-nuncr 
d! you i 9 At L- MAT 1C umr rhel I have mslahed in n> 
iflr? Frynj slahon waqpn brmr to irsmo your device i 
aver Aged i? tp 13 MPD nnw Ihal I have n^laHed .c.i<- 
litirt my 'I'.leaqi? rvas opne UP IQ to MFG atoiinp town 

A. Cfiutla 

Sherrill, Orange County , Calilormi 

Geiore it was insiaiter? on my 1873 Firm L T D i was 
□eiimg 8 mites lo ihe gallon, since install ahn o> me 
BALL- MA TIE I am getting almost 1b miter, tc the 

qm n. B. — Kle krnan, Nibriiki 

After in Jl a 1 1 rq |h? SALL-MATfC tm my 1977 Olrl^ 
■iiatnie TonuripUg mcitistil Iwm f 5 is io s miles lo 
me gallon 

Sfieinp rhfj I toch my sUUon on as 3 8*LL MATIC 
dealer and wHIur |hs first week Sold over 10E vn res 

Turn is Hie And pi ejIip ucpme producer rhai diher 
service Stol'Oiis should consider during irus ene' gy 
chjii In service thur cvtlomett 

L.OuJ* Michfiud 

Mohllfl SirviEi, New Irrtoin. Connecticul 

warn m liirrev. my ma.iks ior the ball ihatic. 
Since it ms been msiei ed in my car my gas milage 
n*s net oeer unaer 19 rr-nas per gallon Th«? an 
increase of h Smiles oer gallon 

Rev R N Cluemani. Cllltorflu 



loan HOW CAN V IT IS TO INSTALL THE 
BALL- MAT 1C YOURSELF 
All you do n simply slip 
trie 6ALL-MAT1C onro Ihe 
lino lending mom me pCV 
valve *nfl iw?i i-nl o 

pin-tv IK'S ai ifaly a* 
up in n u0"i b-tufb k 
In facl ifvsn if you rvevei 
lifted the hood ol y(MJ r 
C*r b«fore you can 
inatui me a all- mat ic 
In rust a few momenis 
Inn special loolf m- 
quire-d) E AAy 10 teHuW 
mslritelicma mdudetJ 




Bat be si a! *11. nr BAIL MAlIt wgrks nnn'-edmlely. 

There's no breaking to period" — yCU fa pern nee 0 
Significant savings with the vary lust rankful 

CL1FFDALF MOTOnfl, SPSS McDonald Avr, , flrooklvn AI Y 11321 



GUARANTEED SAVINGS 

We i irmly believe the GALL MAT 1C lo be one 
of rhe best inuestmanls ypu {in make to save 
money ihls yea-r The axaet savings you will 
receive may vary ugfliNcantly depending on the 
hind of car you drive, me cendiiidn of your 
engine, weather, yO-ur driving hnsm* and the 
amounl -ai driving you do however we guar an toe 
that you MUST SAVE AT LEAST FIVE TIMES Ihe 
amount you paid lor your BALL -AI ATI E in me 
very first year Of WE WILL GIVE YOU DOUBLE 
YOUR MONEY RACK! double reli.nds limited lo 
ona um| per hduseh&lri w buSiflessl. 



Order One Today 

Entirely At Our RLlk 

Thor* may be a reason why yo-ir don't install a MIL- 
MATIC on your car immediately. 8ut, lor ]h« hto flf US. 
ws can't figure It out 1 H alter reading thu ad ymi have 
any doubts whersnever just drop i note and wi'lf 
gladly rprward a eppy of our test neportg for your 
inspection. 

Test the IALL-MAYIC yourself enliraly at our nek. 

I ns l ill *: in yflirr own family or cr-mpany car arid iT il 
doewr't deliver everything we say if will — starling 
with the very lirsl lanKlui just remrn l| and we'll re- 
fund douliit ysir meeey. We wouidni make mai kind 
o! guarantee in writing if we Lvemn'l posilivp of IN 
pertoimance ol the BALL MATiCl 
Please don't delay Every day you drive without a 
BALL-MATIC GAS SAVER VALVE in your cat costs you 
mo my and needlessly wastes praoious gasoline Call 
or send in your cap pen today 



24 HOURS A DAY- 7 DAYS A WEEK 

ran mast e a chause 

AND VISA Oft Of AS 

CALL TOLL FREE 

1 -& 00 -J 31 1 f> 0 C 




■m Mi* call eoLLier tmt) iti-ma 



f«««* 5EN& NO-RISK COUPON TODAY 

■ CLiFFDALE MCYOBS. Dipt. BMT 695 

t 20M McDomltt Ave , BrojklyD, NY 11223 
I Please RUSH me ihe BALLETIC GAS SAVER ! 

* VALVEjS] orcered helOw along with tftiy-te-fol- I 

* low instil to rion inslructions l mini get Imme- J 

■ Plate improvement m pick-up and aotlcr gas * 

* mileage starling with my next Irll-up and I must J 

■ save at fen si five times my purchase price in ihe ■ 

J first year of u&o or l may return my valve lor a l 

J rifarid of double my pure hue price (excluding J 

■ pppinge and handling, ol course) : 

Enclosed is i I 

S H LU GS p us 6&e pc stage and handling tor * 

; ONE BALL 'MAT I C 

; D J24 BS for TWO BALL-MATIC 5- ppd (You ! 

■ save S 7 651 

i n 50 for THREE BALL-MATtCS pprl |V 0u * 

■ save S4 801 Add Si? tor eacb iddllionar vilvt ■ 



■ 



CHARQF IT 

□ V ii b □ Miller Charge 

Exp Date x Bank a 

Carp JJ 

^ t 

Print 

Nime 



> 

■ 

a 

m 

i 

I 

■ 

m 




I i 



Address j 

City j 

Sine. zip— I 

CANADIAN CUBtOMIRS PleapB *1 ijn J 

Order tro^n KYCAM, D*pi BMT, Sid t 
Coronahon Drive. Hill. Qnl MlEAKfl * 

*■»«• DEALER IHQUIIIIEI INVITED 






PEWTER TABLEWARE YOU CAN MAKE 

tire piece with 40G-, then 600-grit, 
sandpaper. 

Next, set up r buffing: wheel to 
spin at 3500 rpra. Apply Tripoli cut- 
ting; compound and buff the pewter. 
Then reduce the wheel speed to 175 
rpm and use polishing; compound on 
the pewter, Keep the piece moving 
so it won't overheat. Note: wear a 
mask and cotton gloves. 

Shaping the bowl 

Turn the wooden dish form C and 
cut the plywood top form P accord- 
ing to plan on page 95. Cut the pew- 
ter bowl disc A, sandwich an d tape it 
between the form parts and clamp 
the assembly to a bench. 

Pound the pew r ter to bowl shape. 
Wear ear protectors when you 
pound. Unclamp the bowl and sand 
it smooth with 400-grit sandpaper. 

File and use 400-grit abrasive on 
the bow! edge (with bowl in form). 
Buff the inside of the howl {still in 
the form), then buff the outside of 
the bawl. 

Glue discs together to make base 
H, Mount on a faceplate and turn to 
shape. Remove from. Lathe, cut the 
excess off tile bottom, then sand and 
oil. 

Making the bo* 

Cut the box side A and bottom R of 
pewter (see materials list, on page 
95). Cut top C, Turn the hardwood 
cylinder form. Shape A into a cylin- 
der and solder the seam. Finish the 
inside and bottom, then solder on B, 
Finish the outside. 

Turn the top, being careful to 



SALT AND flM'ER SHAKfRS 

VfPPLH Hjp DETAFL 
iEF OtTAu.5 - i-S.'i#" 




HALT T'Of' ufclAIL 



MATERIALS LIST— SHAKERS 

Kt) Sl» md dtK'lp1i«n (uh| 

A ? 3 r. 4>»" 1 B-gfl pellet lanJe I 

0 2 t%,’-dia 1B- S n jTDWlDi 1 <*■£ Ibornm | 

C ? IStfa poWlor pnpj 

HlbC. : 1 x S Tiaphi tylindhr Inrn 7 rnrks lavailnbki 

in hwaI vtph in hmtwarfl Mow) 



(Canmised itom pqqp. 95J 

check with calipers for a snug fit in 
the cylinder; oil the wood. 

Salt and pepper shakers 

Cut sides A, tops C and bottoms B 
of pewter (see materials list). Bore 
holes for corks in B. 

Turn the maple cylinder form. 
Shape the cylinder A and solder the 
seam. Position and solder the bot- 
toms. Mark the hole locations on the 
top pieces. Center-punch lightly and 
bore holes, Solder tops to the shak- 
ers and finish. Be sure not to dent 
tops when polishing. 

Cut the tankard pieces to size (see 
materials list). To plot paper pattern 
for A, plot the top and bottom 
curves, centerline, then the seam 
edge. Glue the pattern over pewter 

I'Fiaasg rum ra pa ijh- J J2) 



SUPPLIERS 

Ptic«. lar pester are contfamiy nuduflUmg A1 presa toms, i 
Vi ii pi 1(3 qa. pewtef costa atoiii &3Q Enough rrawiil la 
make each pro.ee i 19 available (rom Ouyoc Ptugnwo<*a Ofi* 
23C, Fly Creel;. N V 13337 Aj>pfa*vfiflil* postpaid pneesire: 
Fruri bo Mil pOMtHFt i^M)dt4SrrrtW Ihdudefll. SH.M: bon pew- 
IX yrm sector ( wyoci lop r.r.i .ncSKfidJ. $?, sir and pepper 
shawfrr pewier solder and 1 toe sorts Ses.-SO laniard pewter 
and sdder i*«>3 h*rrt« not |neftidwd|, iia Ww I W dunern 
pdCW. iiiaK# tXlaift r™ indifiJe a eelt-addressed. tiifrped 
envekn» 

Anchor Tool and Supply Oc, tore (Ioq| 5 . rriahenalEj. Bo* 265, 
Chalham, N J 07^0 £?l 

T B Ma^latAisd Stm IhO (Isjols rmitenelsl, 7W Serieom Si . 
Ph.jrfniphiB. Pa iflldG ftoetalag lrae> 

MoOom Atn4er, by Stndc y Charm” qivnn helpliil intorma- 
lion about pflwlir dnn-gnn *nd hbfitadon 1«hniqi»i. For 
- npnr edilipn, send oh«li fcv S7.5S to Litlon EdutlbWI Put 
hshrfig Inc. 7656 Empire Dr Florence. Ky. aiD42 (Kan. 
lucHy midanHs add ni ntn- iaIh iu0 




Put wood shaker form in vise vertically and 
slide cylinder over it, protruding tvln. In- 
sert and solder bottom piece. 




Center-punch tightly and bore holes 
through the eon metal, Clean off any burrs 
with sandpaper; solder to cylinder top. 





WO EXPERIENCE NECESSARY* 

Tou dm ( need to lie a Ocm mechanic' or have arty p» hjt 
enpenenw you tan master this profnatte trade right at nome 
m yoor spardliw. Lessons are luiiy llhisuaiefl so clear yog 
can c gc- wrong and with am lama us ie,m rrv doing merbotf 
■fOi 5 d p'jci;;ai handsen rupeuOTec 1W also show you 
how to get bjS’fiess-. wbai to thaige where (o gel supplies 
wholesale . alf (he inside tricks c* the trade you need la 
assure success npit Imm the start 



REPAIR! 

Work part tima, Cull tlme- 
rlght at hvmi - we help 
you every atep ol the way. 

Hq dautx atom Ii . ..as a small engine po. you can cast! in 
on the huge demand lor qualtlied men m me Of America's 
latest giawmg Industries You 11 tx able lo cammaro sop 
hourly rates ot Irom iioOO to S150Q per ham - and lhai'a 
rust for latter A simple tune- up earns as nncli as It7 50 for 
less ift# an hews work and pans, engines and accessaries 
will add even more ta the p.oltls 

Plenty of business wilting lor Qualified men. 
46,000,000 Small Engines Am In U»* Today! 

That's the uffitia! coum (rem the Engine Service Assn , and 
one-mi hot ne* engines are being byin each month wen iul;> 
accrcdned beisaw naming >cm can s«n have (ht skill and 
knowledge to mate top money servicing these engines People 
will seek you out and pap 1 you well to se^ee thou lawntrawers, 
llllers edgers, pa*& rakes, giarden tiaclars clam saws, mmr- 
tJekcs. STOwmoOdes, ocneraiois. go-cans, paint sprayers . siw- 
tRhwPH? rne list is 



TlDlESSKirul 
Tools Arm 
Equoment 

PLUS 



All VOURS TO K.EEP - 

.,,*11 Al Hfl tmitn Cq*« 



SMd for free Facts -Do It TODAY! 

NO Obligation -NO Salesman Calls! 

Tou tnk naih\iix accepting this offer r« ip? how 
r?EJjir/jr J-Oli carj feaerj tl]e sktlh I'CM tf J FFtCTCflie 

T.'<ju r rnrninr trr tr h ij? ft-proftl huJrti ess iyf yfUtr ti wti 

/itt/ fdf j'fl ffarf mail coupon Mow (or itnd poittard 

wiJh nantr qn 4 wWrr«| lO nfffirf f»H rip/anpeJmi 

by return mud. 



RUSH COUPON TDMV 

BEL SAW INSTITUTE 
51 OP FIELD UUILDlNG 
KANSAS CITY, MO 6*31 II 




FREE 

BQOKLFTr 

Sand 'gr rev r 
c«PV Mi Iff 



Mpmbli J 

^ I— , 

livai Cft-rwii 4 




6ELSAW INSTITUTE 
510P FIELD 8UILD1NC 

KANSAS CITY, MO 64111 H^Si' C&,ncii ■* 

□ YES. please send me ihe FREE booklet that gives 
lull details ahout starting my own Pus ness m Small 
Engme flBiHfl i uidersiand there is No OtMuthfl and 
that No Saiesrrar win call on me 

NAME 



ADQAESS. 




CITY 




STATE. 


a? 
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TANKARD 



EXTEND ENDS 
AND CUT TO FsT 





SCIENTIFIC 

CATALOG 

Explore- Astnononiv. BioleecHHck, Gtvnpulefs 
He.>i(h L39«w5. Magnijis. Microscopes. Opiu;^ 
ftTOlO£? 3 Eitly WHIher Ovw J.tXU 
* " * Fs5Clna|,ri fl It^STlS. 

( 0 ^^ Edmurd 



NO. lCltt 

ftamuhci 5 efcnmH- Co wt 



V «1 HoJfi m* your FREE Calilog so Iftal 
| I e*T> tKptn Edmund's Work! of Sclono*. 



Hiw 

w**«» 

Oft — 



BIm* Zip 

CHp and HUII Coupon Today la: 




Cdir>i^d Scianlllig to, DflOf H ^6 
id*C 0 rO Sjiidlng. (JawiPriJlOti ■ N.J ' 3800 ; 



FULL SIZE 
KIT AIRPLANE 




On* CUBy 



’Outit ending Trainer 
♦Aaraballc Capabilities 
♦Two Plies 

* Economical 

* C rots- Country Performance 

Available in fcii form providing east* 
of conatrdclion. 

SEND FOR INFORMATION PACKET 

Pholoa and 3-view illusiratpons. 
complete list ol assembly kits . S3 

COMPLETE BUILDER 
CONSTRUCTION DRAWINGS 

Fully mutinied for (ho novice 
builder S65 




Bon let, 1216 North Road 
Lyon#, W1 S3T46 
Phone 414/763-9566 



Sand T5d for 
Aircraft Parti Catalog 



PEWTER TABLEWARE 

ifCn.^ fi'^ eo f'-tyn m av r ? if 



with rubber cement and cut out 
parts. Turn hardwood form. 

Betid A around wood form, solder 
seam, smooth inside, brush -finish 
and attach D, Fit trim B and C 
around the body, solder ends togeth- 
er then solder trim to body. 

Cut handle F and Sand the outside 
surface square. Shape F around 
wood, trim and solder joint. Coat the 
inside of E with epoxy ulue and at- 
tach to F. Sand and buff the handle 
and tankard before joining them, 

Secure the tankard on its side, 
vertical seam down. File a small Hat 
where the handle will attach, Shape 
wire solder in a double coil and flat- 
ten it with a hammer. Sand the top 
and bottom surface to remove dirt, 
Sandwich llux, solder coil, move flux 
and handle in place and secure with 
tape. 

Faint the trim and joint E with 
ochre. Quickly remove the torch af- 
ter the solder melts. Apply tung oil 
only to the wood. mi 




Position trim piece to chock tit. Remove 
and solder rods togelher. File excess sol- 
der, reposition and solder to body. 




Cut pewter handle and cherry wood Insert. 
Send outer wood surface square. Bend 
around wood, remove end solder Joint, 




Apply riu* and Bolder, tape handle In piece. 
Paint rim wllh ochre, then solder. Handle 
dropt slightly as solder mellt. 




DIFF! IUN 5 HAEJiUSCfeNTl-H fOlM 
lUftS, PDfNtS IjSFIl FOR OTHER 

COh-Cf h TRJC Cl HOLE'S 




HANDLE 
F| USH IjR 

BfcLnw 

RIM 



N[J 1 I MAPI [ F <J B to V L)H SI+ AFI NC HAS 
0.0 HTUAL TO TANkARO'&i D 



IANKAHU HANDtf 

T D CU I F tJ ASf IN&lUt Cu I 1 1 KST 
WITH JAdRt DK .HOilAW 1 HLN 




MATERIALS LIST— TANKARD 

Kty pci Sit* acid d**c<-ipi loi* |uh) 

A 1 * tCMa" l4«P pnwlar (wd#! 

ft I ’■I * lQ-ga. pm*Aw (tap tr«n> 

C 1 Hi ^ 1 m _ t By* 3 >nwlffl (bettem |i n“i F 

T JH'din in v* bew1« (bottom J 
1 'V, * tv pwfl*r 

1 1 * ^ 3 V| - Jii" eh*«y rtooil (bAWfliJ- 

W'K : rriHur bIuti fcwHi tam (uh i a and haiptu hi i*n< 

hArd draw q «bo*a odd rt.flrfc hw/i fw vib* 1. gig*, 

lung rs, maUdng lap* 
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What 's so hard about 
building a Heathkit product? 




GET 

STARTED 



ALL l Hi PAjm ARE INCLUDIP- ewn iold ft- so. all yo 
jie j iCflrifi'ing iron,, wire ctHErr, pllcn 2nd a irrewdr ivei 1 ! 



JUST PICK, A Ml. .. ANY KIT 
WhettWf yO-w'ie * n°er or 
an rspcnunrpd Lit builder, 
t ytMt'l I lind It's easier Ihan 
you'd r| reamed I 



iPiFns 



AM? to rmhn YOU BUILI '1 VOUKSELR It'S 
,i f^i«al feeling, Von saved money - you en- 
joyed 1 1 — and you ended up with a great, 
huid-craAcd product! 



5TEP-UY-51EP, CHECKING Ai YOU GO- 
you can't go wrong wlirn yttu (to one 
step at a lime and check your work' 



ONL LAST CHECK that all the connection! ar* 
made rttthl. ind you're ready in (urn il on 












S fno- - 

f Or low ** 

INSTRUCTION* 
even ithow 

you how 10 
sotder perfect 
connections I 



You can start right now.. .fill in the coupon and mail it today! 




Schlumherqer 



Heath Comp Any, t>&pt, Q 17-500 
Benton Harbor, Ml 40022 



■ I 

HEATHKIT 

CATALOG 



Hcjthkli product are dis- 
played, sold and serviced 
coast -to -coast at Heathkit Flee- 
tronJe Centers (Units of Schlumberger 
Procfucts Corporation). See the while p.n jji 
of your phone book for the store nearest vou 

If ooupoti hi ntlHkyg, writ*: 

Heath Company, Depi. 017-540 
Banton Harbor, Ml 4K922 



Please send me my f REE Heathkit Catalog. 
I am not now receiving your catalogs. 



Name. 



Address. 
Cfly 



.State- 



Read about nearly 400 money-saving, easy -to- build electronic 
kits — stereo, color TV, docks and weather instruments, auto and 
aircraft accessories, Amateur Radio Equipment, Personal Com- 
puter Systems and much morel Simply remove the card along 
the perforated line, fill in and mail today. 



Cl-TOS 



Zip 
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TOUR MOTORCYCLE 





Chain lanaion is chackod by pushing up or 
down on chain midway batwaen aprockata. 
Amount of play depends on loading. 



Time for chain 
maintenance 



Rear wheel should be centered In awing 
arm. Measure from axle center to pivot on 
both tide* to see if I hey ' re equal. 



rear wheel, move each adjuster by 
A fliil is one side of an ad- 
justor, For example, n hexagonal- 
s Imped adjuster will have six sides, 
of Huts. By keeping truck uf [lie 
number of flats you turn each ad- 
justor, you won 1 ! cock the wheel to 
one side. 

To determine if the rear wheel is 

(P\'mse tuM IQ p in w 140] 



If you don't take proper 
care of your chain, it 
won't take care of you. 



by Bill Hampton 



I f you're- like must mnt..rcy- 
elists, youM lather spend 
your time belimil i ho handle 
bars than fidd bug with ymii 
bike’s rear chain. But tliat 
"string of link- ” Ink* u bout 
ing. And it [lord - ■<% . it! air 
amount of utt^nthih, in tho way 
of proper adjust nn i ' arid ltibrkui 
tion. This is especially true if you're 
a hard-charging dirt rider or a t mo- 
smokin' street jofkoy. Even it you're 
u conservative ridel . you 1 II liud iluil 
"conveyor ht. li.' :l ill needs more il( 

tehtion than ui Ini- euniv <m ■ 

motorcycle. 

Chock that chain 

But first, before we find mu what 
that attvntiut! is, an. 1 ymi making lo 
with a worn r linin' 1 It’s false econo- 
my to nm it chum beyond its Useful 

service life, A worn chain is murder 
on sprockets. What’s more, a worn- 
out chain will make the bike perform 
in a jerky manner and rub power 
from the entitle. 

Without removing the chain, you 
can make u quick test to see just how 
worn it is. At axle height, grasp the 
chain between your forefinger and 
thumb and pull it away from the 
sprocket. If more than two-thirds of 
the height of the teeth is exposed, 
replace the chain. Adjustment in- 
volves tensioning the chain, so it’s 
neither too tight nor sloppy. A tight 
chain is particularly bad. k and the 
sprockets all wear faster, Further- 
more, a tight chain will overload the 
countershaft and rear-wheel hear- 
ings, Better to have it a little on the 
stuck side, rather than too tight. 

The chain should have about 
ineh up-and-down travel, midway 
between the sprockets. This is with 
rider weight on the seat and the rear 
tire resting on the ground. Because 
slack varies as the chain travels, 
check for the proper tension at the 
chain’s tightest point nf travel. 

Keep in mind that u worn chain 
will have more variance in tension 
as it travels, Sprocket concentricity 



23 ® 71 



Holler eh a in links prom letlp pin link, roller 
rink, master link (pin link with removable 
Hnkpiale and clip) and half link. 



Check for worn chain by pulling II away 
from sprocket at aid* height, If over two- 
thirds of teeth height show*, replace It. 

and wear also affect chain tighten, 
ing or loosening during its travel. 

[f tension is checked while the 
bike is on its centerstand, allow 3 l M 
to 1 V<a inch of play. Whim tensioning 
the chain, move each wheel adjuster 
an equal number of turns. Careless 
turn ing of the adjuster will result in 
misalignment of the rear wheel, 

To insure precise alignment uf the 
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SPECIAL TWO-IN-ONE OFFER 



Spruce Up Your Yard 
Slick Up Your Workshop 




Here's a special bargain that's hard to beat: Two 
of Popular Mechanics - famous home aids at a 
combined price that saves you over half the cost 
of either one alone. Here's what you gel : 

PM’a COMPLETE GARDENING GUIDE - 
24 big fact-packed pages put everything you need 
to know for a beautiful Lawn, yard and garden at 
your fingertips. Dozens of charts, tables and how- 
to drawings cover landscaping, lawn care, growing 
plants, trees, shrubs, flowers, fruits and veg- 
etables. pruning, transplanting and grafting, 
building walls, walks, patios — even pools, play 
areas and yard structures- Printed on heavy', 
plastic-coated stock and spiral-bound for easy, 
nip-to-flnd-it reference, 

PM * PICTURE TOOLS - A neat, new way to 

organize. Identify and keep track of your shop 
tools. Kil includes morcr than 70 brightly colored, 
self-adhesive silhouettes of common hand and 
portable power tools - plus a blank sheet for 
cutting your own shapes. Just peel them off their 
backing, stick them on your footboard, apd 



you'll never wonder again what tools go where or 
which are missing. 

The Gardening Guide and Picture Tools 
regularly sell for *5,45 each, but now you can get 
both for only *7,95 — a saving of *2-95, Use the 
coupon below to order yours now. 




&kh 3 f h(fK of money erflti Lo; 

Pin SPECIAL TWD-m-ONE OFFER 

Box 1014. Radio City Station, New York. N Y 1 00 1ft 



t 

* 

ha me 
Addresn 



Phase send irtr srt(H|> of bol h [hr PM Complete 

Gardening Guide and PM Fu ture Tools at *7.95 per set 
I would like So purchase separately 

PM Complete Gardening GukVls) al *S.45 i-ikh 
PM Picture Tool setts) at *5 AS each 
TOTAL AMOUNT REMITTED 



Otjr Slate Zip 

Mow male? thnl or mrmey urrtrr [mua blf la Pnp'itLoj Uerhanlr « 



Ptrpulu- Mi puHkititn vt K(«vt Uagpitnn, * Piv| ti«n of 

I HT IfEJWST roRPOKATL-mi CapryrL&hl I07B 



PM OWNERS REPORT: JAGUAR 

(Ccm ti nusa ftom papg 77) 



The XJ-S also gives a smooth ride and 
fast acceleration And a California physi- 
cian: "It runs, rides and handles like the 
smoothest rocket ship. It takes the light- 




H ace-bred ohc Six (above} and VI? sport 
electronic Ignition and fuel injection. 



esl touch and is the most responsive car 
I've ever owned." 

There's a darker side to the Jaguar 
also, represented in large measure by the 
Lucas electrical system. Britishers, in 
fact, call Lucas the "Prince o! Darkness. 
Electrical defects topped our list of the 
Jaguar's ills, and if we include alternator.'' 
voltage-regulator problems, nearly 40 
percent of our respondents admitted hav- 



ing experienced some electrical troubles, 

These tended to be mostly minor— 'like 
non.lunctioning gauges, burned-oui bulbs 
and so forth. But a number of owners did 
report major woes— like shorts in the 
electronic ignition and failures in the 
Bosch-Lucas fuel -injection system. 
These brought the cars to total halts. Still 
others complained of hard starting when 
their engines were hot. 

The aluminum VI 2 . by and large, gave 




Carpeted trunk will hold lots of luggage, but 
must be operated with a third key. 



more grief than the ohc Six. One VI £ 
owner, a retired publisher in California, 
said. "It [the VI £] proved so detrimental 
to my health and well-being that l de- 
manded that the dealer either give me my 
money back or issue me a new car. He 




Nothing cramped hare. Low headrests plus 
large windows give excellent visibility. 



did neither, so l eventually traded the 
Twelve for a new Six and am pleased thus 
tar, although any Fairmont or Malibu 
could be driven the same £750 miles with 
far less trouble. “ 
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1 16 popular mechanics 




Another respondent suggested the 
Vl£ be outlawed. 

Nearly 25 percent of Jaguar owners 
we surveyed listed dealer service asffre 
aspect of their cars they liked least. “Jag' 
uar needs betteMrained dealers,” com- 
ments a California urologist, "and their 
mechanics invariably miss when it comes 
to troubleshooting,” 

Workmanship scored well overall, al- 



though we did hear some grumbles about 
paint chipping, low -fidelity radio speak- 
ers, and fast- wearing seats. Several 
owners suggested changing (he door 
locks so the car could get by with two, 
Fnstead of three keys. The trunk and drh 
ver's- door have to be locked with two 
different keys — a pain in the rain. 

Jaguars come with tremendous 
amounts of standard equipment, but 



cruise control wasn't available when we 
conducted our survey, We heard from a 
number of owners who installed their own 
(new Jags now offer cruise control). 

In such areas as comfort, luxury, ride, 
handling, acceleration and performance, 
the Jaguar received nothing but pratse. 
As an acfor in California puts itt “The 
good features far outweigh the bad. It s 
an absolute dream to drive." W 



SUMMARY OF 1979 JAGUAR OWNERS REPORTS* 


Total Alibi driven 4ro,?n 

Avvigf mil** pfi giDw; 

XJ£ 

La Kwm 1 J 0 

L<«e trips. ... , , • 17.0 

Jfl^jiU xjl2 

m LtMm a.a 

Lcng t. r {, '■ 1 2 3 

Jaguar XJ-S 

Ih ttmtv 'd fi 

Lena (him 12.5 

Model, cftoicet 

jaguar kj& sedan 66.3% 

Jaguar XJ 3 culxw 2U.C 

Jaguar X|ti snmf\ 13.B 

Why did you choo** Uh Jngutr? 
SryUna . 59, fl% 

Hnndtr^ . 24.4 

PankMmance 15.9 

Comkoit . d.f 

Past Ajparanc* , 1t.S 

5 pec lllc Mhm,: 

Styling . . 6&.3r% 


HJSrtdlirH} 56 1 

Comton W.i 

hhIh »i 

Pedoonenc* 193 

SpecUSc dUchAA: 

F 3 3tw de-aer unreft 23 i% 

Poor gas mi leaps . . . 169 

No complaims . 15.6 

Rcor quipAlT of mfllpral* 11.7 

WhH chiAg*i would you Irtia? 

Iiifierowad dew torts 114%, 

Add cruise cowoi Phis lealure 
is noM BvaiiatHe ;■ 1 1 A 

Mo chaoges. ... e.9 

Better Orates S.9 

Beh*r wortmanjiup a 9 

Workmanship opinion: 

Ejtoalhint . 43.2%, 

Cood . 3S.3 

Avoraoe 7 4 

Fflif . .49 

Pa w G.2 

Com lari opinion (Iron! 

EmelMril. . . 75.9%, 


V«y good , 30.5 

Good'. . 12 

Fair 2.4 

Pont d.0 

Com tort opinion Ire* lealsF: 

EiocehsrC 6^.6% 

Very good 13.9 

Good 2.5 

Fan. fi.J 

Poor 7.6 

Had any nwehaniojJ trouble*? 

Yes. SB. 3% 

No . . . . . 31.7 

What typ# of Iroubta? 

Eldcmcel 29.1% 

AiiounaiiDr -rg i4.S 

Brakes 10. 9 

Transrrssirin 9.1 

Mlarnpfor ...... . 9.1 

□eater repairs latlilac-torY? 

Y*r . , . 62 3% 

No 37.7 

OeaWr aarvlce opinion: 

E Kronen] 20 2% 


Good 3B 1 

Avorago . , , 1$.? 

Fair 10.7 

POW 14.3 

Nombof of vehicles owned; 

Oro CW fl.4% 

Twocats . 41.5 

Three Si -3 

Fotr Of mere ^*4 ■ 19.9 

Heke* of other car* owned: 

Chewrtaai 10 4% 

Mercedes 15.fi 

tidklac 14 f, 

Poribac 11.0 

To^oa 15-5 

* 11 * dlflrlbudon of ewnera; 

Under 20-29 vears 10 5% 

30-49 years $0.4 

SO-plu* 21.1 

WduU you buy tnoHm Jaguar? 

Yes 77.9% 

No 214 
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Your home workshop 



3-m-1 Power Tool 

This one power-fed tool - 

SAWS is desired Width... 

PLANES te desired Thickness . . 
MOLDS all popular Patterns . . . 

- aH in one fast operation! 

Only Campteto Workshop Tool Of il$ Kind in The World I 

From the day it arrives the Belsaw will make and save you 
money. With shortages and inflation driving lumber prices 
sky-high, this ver&alile power tool quickly pays for itself by 
e&aify converting low cost rough lumber into high value 
finished stock. Make your own quarter' round, base mold, 
door and window slop, casing, longue-ond-grocive ... all 

popular patterns, Oiher Beisaw operators turn oul picture 
frames, tend ng, dock cases, furniture, bee hives, bed slats, 
surveyor's stakes ... alt kinds Of mi II wank. Handles tough 
oak and wal nut as easily as pine using only one small molor. 
and so simple lo operate even beginners can use it. 

Men women wsrywiwre ere usma \m we 

low-cost power-laed machine IQ sun amf build 
their trwn new businesse* Mi YOU cw (to rte 
same. Supply II mb oryii 6<i , caipcnsers and 
contractors in your area will* door Hid window 
(rim , . (use shoe bed mold . . . cm and 
quarter round... All of their iron You can sod 
picture urns to custom rramiitg shops 
paint stares., department starts and fined So 
users All padonis available or desiyn your own. 
G*t FREE toofcter with fncti and full 
derails . . . RUSH COUPON TODAY! 



^ TOUR j 
► OWN i 
BUSINESS . 
Part Time ^ 
&r Full Time- 
RiehlAf 1 
1 Home! w 



jf**' TryTht^. 

tlel saw In Your 
Own Shop On Our 1 

30-DAY FREE 
TRIAL OFFER. 

Miff Coupon Below J 
for Complete 

t ^ 0etMilSi 
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/>orj The Bclsmi' Pay I 

VOL BET! 

HEAD WHAT BiLSAW OWNERS SAT: 

I tawqhl i haHh ul a*mrt m lie naygh. jnfl 
I'wr u pi ft* (jtisd* | I Hteg 
Enuugn -•?■<¥ Id v*i iflr t* n- I 1 ! rdi (in tail cr 
in; P.jr,[i It ,. SMS » qood OB 

S S. Clin - EpHifi-fiNild □ hi U 

Ttn mj-h.-'C p j,y5 r.» ilsefl Tufcruj n'lJntY 
DUE dI scrap hnnTs .1 IS c -.CV irtf I [9UIH 
rttcftnr ri I cdiHeis it is inore Ihin I rriPy 
iificiled I(T -si prKE ll 3c*s i-Y-rYlhift} >U.J 
SJy itunll 

£leOfin SctiuiLz — Ora ntj evn-iE . Pnani. 

I vt Drt-'i j pl«i m*n tor ytjrs and am nn„ 
'El'-td Thr EPiiw ryi lijrnid "■* jrKi.lKW hi 
tirvm jptaii il i me b(-Sl I 

ewer nude 

4la.be rl Sawyer- Haieburg. Dr? gun 

I retofrnenfl ire bi»* a= motf vsrM 
shep IddI jni, crjUamin c&,ld D*n w* |,H 
Dm «^ry dfrf m Ihf 'rffcritanEh r-^r ShQD 
(Ciildn I jtraeng irilhairlit 

Jv|f Heddeli, EdilBp 
Wdrfcbetieh Hipulnt 



Ihere Is HQ OBLIGATION ml 
NO SALESMAN Will Ctf-everl 



If ruHjwin tmj iVen 
rfflfliwJ! jKjir lt»d 
potreasd i*irts num* 
dnJ addrfii to: 



BEE.SAW POWER TOOLS Co- 

9DOP Fiew Building 

Kansas City, MO Will 



BELSAW POWER TOOLS Co. 

900P Flela Building 
Kansas Crty. MO 64111 

□ V IKS, rfo-Ti-i in# r*t FftF,E B&attn nAar 
t/it ft «w# fomplrtt fan i nb&ut Be haw i Plate'- 
Mal'dir-Suw and la\i detath on hu* I {in Vhi^i/v 
for a jP-Otav Fr r r T-'itfl trt*d i',u m> &wt, jhr5p. i 
ufuStfMiind i here .5 fta fJhttgmion and rhu,* S<? 
T^rrjjnun wttltatl. 
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You've just spent 



thuusjiiidsj t>n i\ vehicle 



that hxtks ;is if it'll golikegangbusters, New comes the big 
disappointment. Acceleration is sluggish, Power is weak. All are 
typical problems with late model Vos, harnessed by low rpm 
and emissions equipment. 

Fortunately; there's an inexpensive solution, Replace your 
intake manifold with an Kdetbniek S.P.2-P. Retaining all stock parts, 
it's easily hooked up to the standard engine by you or your mechanic. 
•Average S.P.2-H cost: $143.39 based upon 1979 consumer net prices, 
You feel the difference the first time you touch the acoeF 
erator The engine gives a sharp response. Hxtn i p< iwer. Sitmk fthness. 
Better mileage, provided you drive the same as you did before, 

For me ire informant m on Edelbrr icks S,P.2-P. manifolds, visit 
our nearest auto parts store or send 
2.00 for our full catalog including 
the installation brochure, decals, and 
an embroidered patch, to Edelbrock 
Q)rp,, Dept. PM879. 411 Coral 
Circle, El Segumlo, California 90245. 

OUR INTAKE MANIFOLD GIVES YOU 
TIC POWER YOU’RE RNSCMG 
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BRITISH SPORTS CAR PARTS 

Sreel. , iib€i" r gilas5 body pagein up- 
noisiery, carpels. tops Aire wheels, 
grilles, bumper, w./mg tiarnesaes, 
Made** & exhausl systems, mecn 
parts, fibber trimmings Catalog S3. 
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HINTS 



FROM READERS 



Transporting Items by car roof 




Uso thin, strong rope to tie rooftop load 
to hinge arms of The trunk and hood. 




When hood and trunk are closed, the 
ropes become taut, grip the load tight. 



Here's a good way to secure a load 
of lumber or other large item to a 
ear roof. Heine the hood and trunk 
lid and snugly, but not tightly, tie 
rope around the load to the hood 
and trunk-lid hinge arms. Shut 
lid and hood so the load is se- 
cured. If load overh angs the rear, 
fasten a red attention flag on it, — 
A 1 f >«« r i a Ca potost o 



Hammering another toot 




When you use a hammer to strike 
another tool, it r s important to use 
the proper type and size. Use ti 
balbpeen hammer or small hand 
sledge on struck tools. If you work 
with a common nail hammer, 
you'll risk chipping the struck 
tool. To he safe and to deliver a 
solid blow. the hammer-head di- 
ameter should be at. least % in, 
larger than the head of the struck 
tooL. Wear safety goggles. — 
Frank B a ry me ier 
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(We need your opinion) 



A system with 
remote for less 
than the other 
people charge 
for just a 
telephone 
answering 
machine 



This ad's a test A kind pf consumer survey, 
With a special Free Offer, To see il the low pnce 
of the new Call Jotter remote telephone an 
swerinq system can turn one of the biggest 
selling business items into one that's success- 
ful wiin consumers, too. 

Ordinarily, information like this comes Irom a 
consumer panel. Focus groups But the man- 
ufacturer wasn’t about to commit lor ihe enor- 
mous sum required based On talk He wanted 
facts. And came to us. as one of 1 he largest mail 
merchandisers, tor help. Because orderrs are 
facts he could acton 

riuulily Failures 

Fpf our part, we tested the Call Joller 
thoroughly. And can toil you it's exceptionally 
well made. (It has to be lo get our guarantee.) 
With solid slate, microprocessor technology 

and plug-in simplicity tt'sF.C.C. approved. And 
delivers Ihe freedom and, convenience you get 
with systems selling lor $299.95— which is the 
going pnce, as you know, for remote telephone 
answering machines. 

One Ihmg we did tell the manufacturer: 
something extra should be given to those who 
participate in thrs test, He agreed So, you'll 
receive with your order a FREE professionally 
recorded tape Ihel answers and records 30 
messages ... a FREE blank (ape for recording 
your own messages or tor when you're usrng 
the machine as a cassette recorder and player 
. . plus a FREE adapter for connecting the Call 
Jotter to your telephone jack. 



Get you* fraffl 

any phone anywhere ih 
the world 



An Extraordinary convenience 

Now, we ask you, how much would it be 
worth to you, to your wile, even your teen-age 
children to never miss or worry about a phone 
caN again? And to gel your messages without 
having to wait until you get home — from any 
phone, anywhere in Ihe world. Resetting the 
machine to take 39 more messages by touch- 
ing a button on the Tele-Key remote control, 

01 course, you'll use your Call Jotter to an- 
swer Ihe phone when you're working outside 
and when you're in a part of ihe house where 
there's no telephone 

How much would you spend for an answer- 
ing machine when the phone rings end you're 
up on a ladder painting the house? It's true— 
isn't it— the phone always seems to nng at 
exactly the wrong time, tike the ch heel moment 
in your favorite snow and whenever you're fak- 
ing a nap 



Thmk of the lime you've spent just waiting for 
someone who's pfomised to call. And what 
value do you place on your privacy ... on work- 
ing without interruption? 

Because your Call Jotter has a monitoring 
system that lets you Fisten without answering, 
you Can go back to whal you w&re doing the 
mslani you know il's a nuisance call or for 
someone who's out of the house Naturally, you 
can take any call that's important. 

Turn t of Ttie Price (if One 

Fpr additional value. Call Jolts r works with a 
single cassette, like a pocket recorder or dictat- 
ing machine, so you'll use it to listen to your 
favorite tapes end lor recording your own 
tapes, Tor dictating letters and memos to be 
transcribed at the office. 

Save $134,00! 

Vfao'H use your Call Jotter, then, when you're 
away— whether it's running lo the comer store 
or spending a month in Europe. 

Slill — we agree, you probably wouldn't wani 
lo spend $299.95 lor something ihat isn't busi- 
ness related With Call Jotter, though, you save 
$130.00! And that's a dilferanl story. 

At $169,95 (plus $4.35 Shipping and han- 
dling) Cal! Jotter's ihe lowest priced remote 
telephone answering machine you can get 
(Without the remote, it's even less, only $99.95 
plus S4.35 shipping and handling.) 

Now, wo invite you lo discover the conve- 
nience and freedom it bungs— especially if 
you're an active 1 amity— without risking one 
ceni. 



You can order eiiher model with any national 
credit card simply by calling the tgll free number 
below at any time, ff you prefer, send youi 
check to Douglas Dunhill at Che address below 
(Illinois residents are required to add the sales 
tax ) 

Call 800-621-5554 

iHiruia Residents C a i 900-972^5858 
in operation 24 Hours, t days a woe* 

Remember, the low, down-to-earth price in- 
cludes the Tele-Key remote control and the two 
FREE tapes plus the FREE adapter Ihat fils 
your telephone jack (If you don t have a phone 
on a jack the telephone company will install 
one lor a modest, one lime charge when your 
system arrives.) 

Vug Hurt Bo Stilish cd 

Use your Call Jotter for 30 days. If you>e not 
completely satisfied return it to us ter a com- 
plete refund, no questions asked. Simply use 
the canon it comes in and follow ihe simple 
procedure in the directions we send you, 
ff ihis test is successful, ihe manufacturer will 
go into full production and you’ll be seeing the 
unit in stores everywhere in six lo nine months. 
You'll have played a pari in this success— lor 
which we thank you, Meanwhile, we ll be tilling 
orders while we can from the supply on hand. 



* Approved lor connection in accordance with- sale- 
phone company filed FG-C regulations 

* Usas standard IHFminuie cassettes 

m Phjga into any phemn gn a jb^Ii *ftth Napier 
supplied free 

* Dynamic microphone, Full liddrly speaker, push- 
button tape contrgls. call light, recouter-piayer 
Operates on standard AC currant 

* Tala-Key -complete with 9 V battery tor remote con- 
trol from any phone anywhere in I hi world ( 2 ' x 3 " 
x 1" — 4 oz.) 

* Hi-Fi glyfcrw Black and walnut color Just SW x 
101 k" x 2 ^" 



The convenience and freedom you want . 
the pooe you've been waiting for 



At 



me JAfFanunai.1 ouflUTV 

Dept. i •'♦prs 

Ten Douglas Dunhllt Drive, Oak forest. IL 60452 
ilea Dunhill Inc. 1979 



AUGUSt 1979 119 




Driving PMi 

electric car 
in Iceland 

by Bill Kilpatrick 



kinder 9telrm Sigurd s*oo (left), winner of PM'e electric-cor contest {s*e 
Aug, and Dec 75 issues), has hie car bull! and on Ifre road. As seen above, in 
front o! the Icelandic Airlines Hotel In Reykjavik, the car is ad eye-catcher 



I 



il 

k 






I was aompwhat startled when 
Steirtn Sigurdsscm drove his PM- 
award-winning: electric ear up in 
front of the Hotel Loftlcidir in Reyk- 
javik, Iceland , , „ startled because 
the car's appearance triggered the 
thought that its “pilot 11 could well hi' 
wearing some wort of space suit. The 
car looked every hit as other-worldly 
as something out of MAS A. 

I confess In hoeing thought of 
most electric cars as little more than 
gussied -up golf carts. But Sigurds- 
son’s trim and sprightly little two- 
seater — which he culls “Kafsi" — 
turned out to he an honest -to gosh 
automobile that feels and responds 
like one of those mim- Fiats and Re- 
nault;* we used to see in the "SO*. 

The most immediate and striking 
d i ffe re nee bet w ee n those i I i - ad v i eu h! 
and uni amended imports and Rafsi 
it noise, the main source of which irs 
the latter is t he "singing*' of its tires 
as it wafts along. 

The other obvious difference is, of 




Cockpit of SigurdBson'* winning design 
has row of ■wMchtre* monitoring lights, 



course, in the way Rafsj looks* Those 
first little Fiats and Renault* were 
more or less bulbous miniatures of 
equally bulbous bigger models in 
their respective lines. Rut SigUrds- 
son's design reflects his having 
started out with a clean and unfet- 
tered sheet of paper, the result be- 
ing a ear that is at once very much 
for tomorrow, yet practical today. 

What, in fact, Sign rdssnn did start 
out with was some aluminum sheet- 
ing, tubing and extrusions, glass 
and plastic panels, strip and channel 
steel, and the bare -bones chassis he 
won in PM's electric-ear design con- 
test. The chassis, built in Italy by 
CarrostKeria /again, features a 12- 
volt, eight- battery pack powering a 
3Vfc-hp, 2000- watt motor capable of 
developing from to 7 hp — all of 
which boils down to a between- 
r barges running range of about 30 
miles at speeds of up to 40 mph. It 
also features independent coil- 
spring suspension up front, a semi- 
independent rear suspension, and 
shocks all around anchored to a 
frame fabricated from 1 I -gauge 
channel and angle steel. Tires are 
Michel in X2 145 SR 10s. 

Basic controls— switches, “gear- 
shift” and so on— are mounted atop 
h squarish post that rises from the 
floor pam like a miniature high-rise 
office building. 

Those, then, in general, are the 
“givens*" It's what Sigurd* son has 
done with them that makes Hafsi 
special. E By the way, a road test re- 
port on the chassis appeared in the 
Aug. '7*5 issue of PM, page 47.) 

A lot of the electric car body de- 



signs I 've seen so far seem to apolo- 
gize for the limitations of the chassis 
upon which they are mounted. Un- 
like the earliest electrics* which in l 
most respects resembled their gaso- “ 
line and' or steam -powered peers, 
many of today’s small electric ears 
look somewhat cobbled up — assem- 
blies of unrelated afterthoughts. 

Rafsi, on the other hand, seems to 
stand <m its own as a vehicular de- 
sign, period, and quite apart from 
whatever its source of motion* i 

Each aspect of Sigurd sunn's de- 
sign comes together beautifully the 
moment the car is actually driven, 
You pop into it, flip the appropriate 
switches, and off you go, mindful 
only of the absence of engine noise. 
Oh, you're aware of the motor work- 
ing to get you up to cruising speed, * 
but once the speedometer hits about 
T>6 kilometers per hour, tilings settle 
down tii a quiet* steady hum. Cither- 
wise* you could ho driving anything, 
(tipping direction signal* and all. 

It rained on and off the day I drove 
the car, and I came to appreciate one 
of SigurdsHon's many thoughtful 
touches— the windshield wiper ar- 
range merit: With the exception of 
the right-angled corners, the wip- 
er's single long blade sweeps the en- 
tire safety glass panel by spinning 
through a 3G0* circle, Wf 



£ drier's nofu. Al iNa lime o< PM s □ Hk l-ric: -cai comsat. 
IhO-ChaflSrt awarded la Mr S^urdssan wu& avarlabla 
Horn m company now Out of bum nets PM ia nod awtrt 

di any 5 miliar choas,a now cm Ihe m*rkpf Pe*gni 
oifli mirjnt income availably >r* 1he> incu.ru would bo 
known by rho E-tocWC Vulvclo Council, 90 Park A™., 
fjaw York, N.Y 10016. from ■wNehi you could receive 
more intarmalimn. 
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Warning The Surgeon General Ha& Determined 
Thai Cigarette Smoking Is Dangerous to Your Health 



The Vantage Point 



JE* VANTAGE 






7771 



Great taste once belonged 
only to high, tar cigarettes- Not 
any more. The secret? The 
specialty designed Vantage filter 
works together with our rich 
Flavor Impact"" tobacco blend 
to deliver satisfying flavor in 
every puff. That's Vantage. Low 
tar with a uniquely satisfying 
taste. And thafs the point. 



Eegglqr, Menthol and Vtmloyfi' lQO's 




SHOCK ABSORBERS 

(Canltnued from paog B4f 

include those for racing cars, medi- 
um and heavy trucks, and buses. 

Replacing shocks 

Don't buy shucks unless they are 
accompanied by instructions. In ad- 
dition to the manufacturer’s op- 
tions, here ia a list of -l dos^ and 
"don't®" you should keep in mind 
when replacing shocks* 

■ Juat before you begin work, lay 
out all parts from the packages* 
Make sure the nmunting compo- 
nents of each shock are present. 
Take each shock in hand, hold it ver- 



tically, and pump it up and down to 
work air out of the chambers* 

■ Make sure the car is firmly sup- 
ported. Yuu don't want it dropping 
on your head, If you are replacing 
rear shock absorbers of a car 
equipped with rear coil springs, 
don't let the rear wheels hang. The 
rear axle must he supported by a 
jack stand close to the shocks to 
keep springs in place when old 
shocks are removed, because shock 
absorber tension holds springs in po- 
sition. Springs may also be support- 
ed by placing wedges between the 
suspension and axle. 

Caution: If shocks are removed 
without the axle being supported, 



the axle can drop suddenly and may 
injure you and damage vehicle com- 
ponents. 

■ Don't tw ist studs off old! shocks, 

You can damage the threads of the 
mounting seat, which is a part of the 
car. If nuts are rusted, give them a 
liberal dose of penetrating oil a day 
or two before you are going to do the 
job. Before applying oil, use a wire 
brush to remove rust and dirt from 
the mount threads, 

■ As you remove the mounting 
hardware, notice the order of posi- 
tion, Be sure to reassemble neve 
mounting hardware in this order, 

1 Normally, to remove front 
shucks, hold the upper stem so it 
doesn’t turn as you remove upper 
hardware* Then remove hardware 
holding the lower mounting and pull 
the shuck out from the bottom. 

A r ofr; Lower hardware of front 
shocks is accessible from below. Up- 
per hardware may not be. If not, get 
to it through the engine compart- 
ment. Hardware is either atop the 
fender housing or is reached by re- 
moving A rubber splash shield over 
the housing. 

■ Normally, to remove the rear 
shucks, disconnect upper, then low- 
er hardware. If upper hardware is 
not visible, get to it via the trunk, 

■ Jn some cases of front shock in- 
stallation, you may have to enlarge 
the hole in the lower suspension arm 
slightly to permit insertion of the 
shock's stem. Do this by Lapping the 
inside edge of the hole, or by filing or 
grinding. Enlarge the hole just 
enough to accept the stem. You 
must never file or grind the shock. 

■ When installing rear shocks, see 
that brake and fuel tines and ex- 
haust pipes clear the units. Clear- 
ance should be checked w r ith the 
car's body extended up and then 
pushed down after shocks have been 
installed — that is, w r ith the wheels 
hanging and then by pressing down 
on the comers of the car. If neces- 
sary, move lines and pipes to obtain 
clearance* 

■ Never grip the pi ston rod of a new 
shock with any tool* Just a small 
nick or scratch in the rod can cut the 
seal. This will allow fluid to leak out. ; 
9 When installing shocks having 
stud-type mountings, don't over- 
tighten the nut* The rubber bushing 
should be squeezed only enough to 
give it the same diameter as the re- 
taining washers. 

■ Replacing air-adjustable shocks 
is similar to replacing standard 
shocks. However, there are addi- 
tional steps to observe. For one, you 
have to disconnect air connections. 
Make sure you know these steps. 
They are listed in the instructions 
that come with the shocks. IW 




Sentry Hardware. With a 
brand-new sign, and some old 
fashioned ideas Because 
Sentry is more than a 
store able to provide 
you with exactly the 
right tools and supplies 
you need, at a price 
that's fair and 
reasonable. Sentry is 
people. Friendly, 
helpful* knowledge 
able people 

So when you're 
ready to do-it-your- 
self, start off at the 
hardware store 
where people are 
ready to help. 



SENTRY. When you’re ready to do-it-yourself. 



Hardware 



Check She Vfetio* Pages wider RaTdwdr& | Dr Sentry Store nearcsl you 



p In- -rung • ‘ -• ilr , “ iriri i* • ••■ - i . Sentry H.pdwjre Corporal ion 



There’s a new-fashioned 
hardware store in town. 
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PM LOOKS AT 

BETTER 

WOOD BORING 




Author protects his biU by storing them 
in pine block kept on workbench. 

I think it is safe to any that at 
some time everyone — from be* 
pinner to professional woodwork- 
er — has had a drill bit wander 
and damage a costly piece of 
wood- 1 am constantly on the look- 
out for new bit shapes that over- 
come the wand's ring 1 tendency. 
Tilt? ones shown hero are among 
the best I've used. Called Wood bit 
No, 3500, the seven-piece eh rum e- 
vanadium alloy set priced at 
$15.95 plus $1,75 postage includes 
Vfe- T W*, r vifl-, r '-H-, T ,*Pfi'. and ¥2 -in. 
sizes. Available from Leichtung 

Inc,, 701 Beta Dr\, Suite 17P t 
Cleveland, Ohio 44143,— HW, 




Bit s brad point keeps the bit on spot to 
be bored when the drill is started. 




Wocdblts stiarp flutes deliver a straight 

and perfectly round hole every time. 




This VET Did It - and YOU 

War Injur it & I * 11 | Can Dolt 

bad(v handltaPP*^ but I 
SS 7m a fl n an^i a I *«««* T n rt I 

S o Locksmith, thinks to [ | QO! 

yaur training B< S J , the 
JgOTV i5 f*5ClflBtine :i ll ( ta " 
do ii anybody cafl - 
oipn Johnso n. Umed, wen. 

Make Up to $10 an Hour— even while learning! 



Train 

FAST 

at Home! 



Be a LOCKSMITH! 



if you enjoy fixing things, yoiAc a '’natural" 

(O make hundreds of EXTRA DOLLARS 3 
year in (he fascinating business o! Loch- 
smathing, Rising crime has Increased ne- 
mand for service s thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're "in business" ready lo make $5 to 
$10 an ti-our a few days after you begin 
BeKaw’s shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS 

ttjni 

* ALL TOO LS YOURS TO KEEP 

* KEY MACHINE YOURS TO KEEP ,'.V 

* EXPERT PERSONAL ASSISTANCE 

* BUS I NESS- BUILDING HELP 



enable you to get your share of this always- 
profitable business, Hundreds we*ve tramed 
are doing it. So can YOU. 

MAIL COUPON to discover haw Locksm ifh - 
mg can keep the eafcra money coming in dur- 
ing spare lime — Or In your own full-time 
business. Ideal lor retirement— good jobs, too, 

DELS AW INSTITUTE, LOOP Field Bldg. 

Ken sea City. Mo. 54111 
Accredited Member NHSC. 

N Hunt. WNmlftfton, Del.— "I mike $50 a 
week flHfj. 1 " 

R. Diivt*. si. Linais, Mm— "I clears# >110 io s I 
Saturday. 1 " 

fd Ncjy l«r Pifisburgh, Pa. — "My business EQinf 
at (op speed. I'm nwviai to Sieger quarters." 



free; 



THIS DO-ALL PRO 

KEY MACHINE YOURS 
TO KEEP! 







MAIL THIS COUPON * NO SALESMAN WILL CAU 



StLSftW INSTITUTE, IMP Field Bide. 
Kansas Crty, M*. 64111 / 

flusft FREE book, "keys lo you; Future,” ■_ 



Can gdd $25 
to f4D a week 
to your in- 
tome . . , an# 
f doe*n't ca^t 

you .1 penny 

extra! 



I 

I 



Name. 



Address 
City _ 



Slate. 



,7ip. 



&l 

■ 

I 




Give yo ur tools a new lease on 
lifewith & fe* oroduct 



tfftiNCh 
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COLEMAN 




No air? 

No sweat! 



Operates from 12-vauto 
cigarette lighter... 
pumps up to 150 p.s i 

For passenger tires. ,, 

4WD, pickup and RV tires ., 
motorcycle and bike tires. . . 
air shocks. . .footballs, 
basketballs, volley balls.. , 
dozens of other uses, 

And it's the one with 
Coleman quality. So you 
know you can count on it 
in the clutch. 



[ Coleman e 



The Coleman Comoany. Inc 
Wiehila. Kansas 67201 

NOW IN LEADING AUTOMOTIVE DEPARTMENTS 



QUICK FIXES 

[Ccyuvntjecr Uom 

ante is not ptuff^ed in and discon- 
nect one of its terminals. 

Attach an ohmmeter lead to one of 
the cord plug prongs. Attach the 
other ohm meter lead to either the 
disconnected or attached power cord 
terminal. The ohmmeter (set on the 
Rxl scale) will either show continu- 
ity (0 or a slight rise off 0) or resis- 
tance (an infinity reading, identified 
on the ohmmeter scale by the sym- 
bol k). Now, transfer the ohmmeter 
lead to the other power-cord termi- 
nal. The ohmmeter needle should 
swing to the opposite end of the 
scale from where it was, reading 0 if 
it had shown “ or *■ if it had shown 0. 
ff it doesn't, the cord is defective. 

To satisfy yourself further, con- 
nect the ohm meter lead to the power 
cord terminal w r hich gave a meter 
reading of 0, Then keep your eye on 
the ohmmeter as you pull, bend and 
twist the power cord over its entire 
length. If the ohmmeter needle sud- 
denly swings to infinity, there is a 
power-cord break. Replace it. 

Power cords for small electric ap- 
pliances are specially constructed. 
They are designed to carry heavy 
electrical loads, so be sure you get a 
cord made to meet the appliance de- 
mands, by sending to the manufac- 
turer or visiting an appliance repair 
center. Failure to do so could result 
in a fire. When reattaching a pow r er 
cord, make certain that terminals 
are tightly connected. 

Trying the heating element 

There are two types of heating el- 
ements: open and closed. Open ele- 
ments are visible. They arc spring- 
type components, which are 
stretched over the appliance and 
held by ceramic insulators. 

A closed element is a coil inside a 
metal housing. The element is sepa- 
rated from the housing by manga- 
nese, which acts as an insulator. 

Open elements are tested by un- 
plugging the appliance, disconnect- 
ing one terminal and attaching an 
ohmmeter (set on the Rxl scale) to it 
and to the other end. If the ohmme- 
ter doesn't show 0 or a alight rise, 
but goes to «, replace the element. 

The open element you get a& a re- 
placement may have to be stretched 
to fit the appliance. Do this by hold- 
ing one end in a vise and pulling the 
element until it's the same length as 
the old element. Don't stand directly 
in front of the element as you 
stretch at; it can come loose from the 
vise and spring back toward you. 

Examine ceramic insulators. Re- 
place those that are broken, along 
with tho&e that are loose and can't 




be tightened. If an insulator fails to 
hold the heating element securely, 
the element may loosen and become 
grounded against the appliance 
case, causing a short and creating a 
safety hazard to the user. 

To test a closed heating element, 
remove the element, set the ohmme- 
ter on the Rxl 00 scale and connect 
ohmmeter leads across the element 
terminals. The meter should show 0 
or a slight rise above 0 — not 

Rating the thermostat 

A bad thermostat can prevent an 
appliance from heating or cause er- 
ratic heating {overheating or not 
hot enough). Check by unplugging 
the unit and carefully spreading the 
thermostat points apart to see if 
they are pitted or dirty, [f they are, 
run an ignition point file (available 
at automobile parts counters) over 
the points, Make two passes, If 
points require more than this 
amount of filing to be cleaned, re- 
place the thermostat* Excessive fil- 
ing removes too much metal from 
the points, ruining them anyway. 

To test for a defective thermostat 
in an appliance with an attached 
type of power cord,, place a jumper 
wire across the prongs of the power- 
cord plug. The jumper wire should 
have an alligator clip on each end to 
keep the wire securely in place on 
the prongs. Connect the ohmmeter 
leads across the thermostat termi- 
nals. Then, with the ohmmeter set 
on the Rxl scale, turn on the appli- 
ance on-off switch. The meter should 
show 0, nr a slight rise above 0. Now. 
turn the on-off switch off. The nee- 
dle should swing to infinity (*}. [f it 
doesn't, replace the thermostat- 

If you are testing the type of ther- 
mostat that is part of a detachable 
pow r er cord, such as that used with 
skillets, fry pans* hot trays and the 
like, place a jumper wire across the 
prongs of the powder-cord plug. In- 
sert the ohmmeter test lead prongs 
into the two holes in the thermostat 
housing. The meter should show 
continuity (0 or a slight rise above 0), 
If it doesn't, replace the cord/ther- 
mostat assembly* 

Testing for shorts 

When you have completed repairs 
and reassembled the appliance, 
check for grounds (shorts)* This is 
important. Do the same if someone 
using the appliance gets a “tickle" 
shock, A short occurs when a wire 
touches the appliance case. 

With the appliance disconnected 
from the wall outlet, set the ohmme- 
ter at its highest scale (RxlOO, 
Rx 1000 or Rxl 0*000). Attach the pos- 
itive ohmmeter lead to one of the 
(Plea se him to 12 6) 
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The space is inner space, those nooks and crannies between the wails of your home that 
need protection against heat and cold. 

The experts at NASA understand this space. Thats why they contracted us to insulate 
their model home in Virginia with Tripolymer insulation. 

Tripolymer can solve your inner space insulating problems too; protecting against heat 
and cold, soundproofing for silence, retarding flames if fire breaks out. 

For economy, quiet and safety see your Tripolymer dealer today. For more free 
information mail coupon. 



CR Chemical Co., Inc., 39 Westmoreland Avenue, White Plains, MY 10606 



ADDRESS 



□ 1 would like my local dealer to contact me. 

□ Send me more information on “Your Home's Inner Space'" 

□ Send me NASA’s brochure on their model home, 

© ® CP Chemical Co,. Inc, 197R 



‘Bf surr you use a certiKed Trl polymer p dealer and ark for his. consumer contract. 







Convert your 
fireplace into a 
functional furnace 



Cut your home heating bills by 
half or avert more! 

Insure your comfort in case of 
blackout or fuel shortage. 

THERMOCRATE Fire pi .ice Furnace 

T l nui-iir heal excha-n 
car m!h Thermcshe d 
neat BiTipiilier maxi- 
mizes. neat output 3 
fltildertCy. 

Exclusive Sta-nlg-ss 
Sleei heal exchanger 
Lubes guaranteed S 
yn, , . . should Iasi a 
liietime! 

Installs easily into yuur 
amstmg Fireplace. No 
modification needed 
• U.L. Tasted a LisltM 

i Urique lull-view picture window glaiis doers 
w; 'Stay-Ciaari' design, 

* High heat output even without blower. 

■ Swing-wide floors for easy ash dean-out. 

* Bum coal, wood or paper waste. 

Performance & Satisfaction 
MONEY-BACK GUARANTEED 
Write for FREE toiof brochure with 
specifications 1 performance data 

THERMOGRATE ENTERPRISES. INC. 

27 S3 H. Falrvtvw Av#,. Oepl B4Q-90B 
P.0. B«k 43021 , St Paul. MM 531 34 

Or CALL TOLL FREE 1-SCH> 3 28-0832 

ThemTOGRATE” 

1974 TEI at Pd'ji MN S5l 13 M nghls ruisurviKJ 




Build a Grandfather 
Clock Case for s 99. 



QUALITY 

GRANDFATHER 

CLOCKS AT 
FACTORY DIRECT 
PRICES. 

> Completely finished 
ond ouembtad 

■ Kin with pre-cut 
ports 

■ Beauti-fyl solid 
woods (walnut, oak, 
or cherry) 

■ Brail West German 
rrvov*m*nfi 

a Antique furniture 
reproduction* 

■ Money bock 
guarantee 

Bend $1 .00 
lor Color Catalog 




VIKING 

W CLOCK COMPANY 




P.Q, Boi 490, Dept PM, Foley tnduirnol 
Parle, Foley, Ale home 34535 



QUICK FIXES 

{ Continu ed from payv 

power-cord plus prongs and press 
the common lead firmly against the 
appliance housing* Turn on the on- 
off switch, The ohmmeter needle 
should oof show any deflection from 
J -. . If it moves off J - , disassemble the 
appliance, locate and fix the short. 

Motorized appliances 

Small kitchen appliances that do 
not use heat have motors that do the 
work. In this category are blenders, 
cun openers, mixers, knives and food 
processors. If a motor runs (hums), 
but the appliance doesn't work, look 
for mechanical damage, particularly 
a broken gear or a binding bearing. 
Repairing these parts is nut difficult 
if you note carefully how parts fit to- 
gether during disassembly* 

The most common problem when 
it comes to motorized appliances, 
however, is a motor that doesn't 
run and makes no sound- The cause 
is a defective a.c, outlet or power 
cord, a faulty motor, or a loose con- 
nection. If the a.c. outlet and power 
cord test out okay (as described ear- 
lier) and connections have been 
checked for tightness, turn your at- 
tention to the motor. 

A damaged motor is no reason to 
discard an appliance. New motors 
cost about &1Q, In some cases, you 
don’t have to replace the entire mo- 
tor — just a part of it, Universal mo- 
tors, for instance, have by two sepa- 
rate components — armature and 
field coil. Either can be replaced at 
appliance part dealers. 

The field is the mure Likely of the 
two units to fail, but to make a sound 
diagnosis inspect the armature, 
especially the commutator end. If 
the commutator is not burned or 
dirty, the armature is probably okay 
anti you can replace the field coil. If 
the commutator is burned, examine 
the brushes. They are two indepen- 
dent units that sit on either side of 
the commutator. Replace brushes if 
they are worn (less than V* inch 
long), Dress the commutator by rub- 
bing it tightly with emery cloth. 

One sign that brushes are defec- 
tive is visible electrical arcing 
around the commutator as the appli- 
ance runs. Brushes give fair warn- 
ing before they get so bad the appli- 
ance won't work. If the brushes are 
okay, but the commutator is burned, 
replace the armature. 

Another type of motor widely used 
in small kitchen appliances is n 
shaded-polc motor. It usually comes 
as a complete unit, so if it seems to 
be the cause of appliance failure, 
check with an appliance store and 
get the correct replacement. WS 



PROGRAMMED SCANNING 

(Ptesvj ium It • Bpj 

pushing one button (A.R.F., Pace, 
HUE); one- button return to a user- 
programmable alternate frequency 
{ I hive , S B E ); co n tin u cm s -1 0-c h an ne 1 
scanning with no stop other than a 
short delay if channel meets the 
user- prog rammed criteria of busy or 
clear (Pace); and regular scanning of 
one selected channel every few sec- 
onds while monitoring another 
channel (Pace, SBE). 

Memory programming 

An aspect of computerization that 
is not often prominently featured in 
the published specifications is mem- 
ory (programming) retention. Most 
of the new r sets have nonvolatile 
memories — which means the memo- 
ry ur programming is not lost when 
the power to the transceiver is 
turned off. 

Either the microprocessor's mem- 
ory is kept “alive" by a separate 
power connection or by a small tran- 
sistor-radio battery mounted on the 
back or within the cabinet. 

At least one of the computerized 
sets has a volatile memory — which 
means that all programming iff lost 
whenever the power is turned off* 
While programming a CB may not 
take more than a few seconds (once 
you get the hang of it) nonvolatile 
versus volatile memory is some- 
thing to keep in mind while shopping 
for one of these new CBs, ( Warning! 
Don’t reJy on the salesman. He may 
not know what you’re talking about. 
RoafE the manual before buying if 
you find that the set is not listed on 
our chart*) 

Prices are as follows: The A.R, F.. 
2001 goes for 11095; Pace’s 8117 is 
3250; Robyn is bringing the SB-54D 
to market at $530; SBE offers its 
Key. Com 1000 at $2fi0, and Radio 
Shack sells its Realistic TRC-459 for 
$440. 

Where there's a large cost differ- 
ential between computerized mod- 
els, prices generally reflect added 
features other than the computer 
microprocessor. A built-in digital 
clock ups the price and a singe-side- 
band rig (SSB) will cost more than 
an AM one. However, all computer- 
ized sets are outstanding. You need 
not compromise performance for 
computerization. They presently go 
hand in hand. 

As our chart will show, these- sets 
have tested out as excellent in all ar- 
eas of performance. You can buy 
with confidence* Just decide which 
computer features you need, which 
other options you might want, and 
go compare. You’ll agree — CB is 
back. M 
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* Trouble shooting for every system 

• Lists of tools 

and equipment IjgBTk 
for every job. 

And because we 

recognize the 

do-it-yourselfer 

has limited Tj^ ^ 

tools, time and 

experience, 1 ^ ^ 



Ever wish you had a friend who could tell you 
how your car works and show you how to care for 
it? It sure would cut down on repair bills. Well, 
meet a new friend — Saturday Mechanic s Basic 
Car Care Htustrated. Over 500 pages and 800 
illustrations that will take you step-by-step 
through most of the service repairs your car 
will ever need. 

It's the first completely Illustrated guide lor 
the beginning auto do-it-yourselfer* 

Basic Car Care Illustrated is written so you 
understand it. It gives you illustrations and 
captions rather than a lot of dense text* It 
shows you how every step of the way. 

No confusion. No mystery. 

Plus Basic Car Care Illustrated 
has all these features: M 

■ "Quick Fix" Ups for temporary M 
repairs 

* "Pro-Shop 11 tricks of the trade M 

* Complete specifications 



we ll teil you when a job is too complex and 
difficult But well also give you enough 

background so you can talk to a 
professional with confidence 
ik You'll find the Saturday 

Mechanic Basic Car Care 
Illustrated , a real friend, 
wherever auto acces- 
^ sories are sold. Or for 
the name of the dealer 
nearest you write 
to Saturday 

jjk' f Mechanic, 1790 

& Broadway, New York, 

1 N.Y. 10019* 



SATURDAY 

MECHANIC 




And Ihese other fire Horst: Aid Auto - Ai's Auto Supply - 'Appy'i - Arizona Jobbers Supply Auto King * Auto Shack * 
Bebcdck 3iot, Sriidlesi ■ Buy Wise • Cjildor Clsbsri Olarkint - Clerks ■ Click ■ Clover - Cooks ■ Dahlkemper't ■ 

Fisher's Big Wheel ■ Fred Meyer ■ Glosser Bros. - Gee Bw - Gotfstown Auto Pert* - Grand Auto - Harts - HrcVs - Hill's ~ 
Honey's Auto Paris - K's Merchandise Mart ■ Ken's Distributing - KojbI Auto Parti - Major - - Model l r a Shopper* 

World - National - National Auto Nicbolt - Ontario Parti City IHaurahJ - Parti World - Pep Boys j California) - Phil's Home 
Si Auto - R a S - Rose Auto - Schuck's - Service Merchandise - Silverman Brothers - Sky City ■ J. M. Smith Auto Parts ■ 
Stephens Paris & Equipment ■ Strauss Stores ■ Strum Auto Supply ■ Tehan's - The Anderson 5 Thrifty Auto Times Square 
Stores - Two Guys - Uncle Sill's - Whitlock Auto Parts 
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Take advantage of this special offer on 
Popular Mechanics' famous Master 
Guides. 

The POPULAR MECHANICS 
MASTER SHOP GUIDE has helped 
hundreds of thousands of do-it- 
yourselfers solve workshop problems. 
Vtfc think il is one of (he most important 
tools you'll ever buy 

Thq Shop Guide lays out everything 
you need to know, graphically and 
ready- tu- use, All about nails, screws, 
bolts, wall fasteners, drills, abrasives, 
lumber, plywood, gypsum, adhesives, 
paneling, shop math, stair construction, 
masonry, wood fin ashing, plumbing, pipe 
fittings, electrical work, gutter*. 



ooncreie, remodeling measurements plus $7.d5 postpaid. You'll save S2.95 off the 
a built-in ruler, protractor, 45® triangle regular price. ORDER NOW! They also 
and compass, make great gifts. 

The perfect com pan ion to the Shop 
Guide is the POPULAR MECHANICS 
MASTER HOME CARE GUIDE. The 
Home Care Guide will enable you to 
tackle common home repair jobs like an 
expert, You'll be able to patch wall 
cracks, pa ini your house or apartment, 
hang wallpaper, hang drapery rods, hung 
a door and install a lock set. repair 
scratches in furniture and much more. 

The Guide also in si rue is you on methods 
of saving energy to help cut your fuel hills. 

By using I he coupon that appears on 
ihis page you can order both Guides for 



| PM MASTER GUIDE OFFER, Dcpi. k7*T 
Box 1014, Radio Citv Station 
New York, N.Y 10019 

Yisf PSea*. Hend me [hr f*OPUl AR MtiCHANttS 
MASTER GUIDES rhsu I have indicted below; 

Sc I (i) tvf tn h ]i Guidfi ,.i i 3 7 .VJ fNtr wi S 

I Cure t rTitLlc(s) oiiJy at 35.45 

per Guide 

Shop ( i u ide Kl only :H $5. 45 -pc r G imk" _ 

TOTAL AMOUNT REMITTED U 

Name 

Adjrew — 



/ fF X. 



Gw, - 

Mult* cheek lsi money ardcr payable io Popular 
Mechmuo 



Popular Mechanics is a publication ol Hearsi Magazines, u Division of THIi HIARST CORPORATION 
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Using' drawing on page* 130 as a guide, 
lightly draw lemon's outline on ply- 
wood. N**1, use e flexible strip, braced with 
nails, to draw a firm outline. 




2 Use a smooth-cutting, hollow -ground 
blade in your sabre saw to cut outline 
with minimum of surface splintering. 




Q Bore tour large holes In the window s 
corners. Use a guide to saw the straight 
lines tsngent to the bored holes. 




A To spare kids from splinters, round all 
plywood edges with a Ve-in. rounding- 
over bit set to a depth of in. Rounded 
edges also improve appearance, 



LEMONADE STAND 

iContlnuaa from pace B7J 

shown in drawing, page 130) to cut the 
slots out with your sabre saw. 

To determine the jig's slot width, mea- 
sure the distance from each side of the 
blade to the edge ot the saw shoe (they 
differ). Add both dimensions, plus Va in. 

{Ptease turn ropaw UU 




e The only practical way to cut slots on 
the shelf, seat and uprights is with a 
tabre Saw and simple jig that guides the 
saw for two parallel cuts (tee drawing). 




g C a retui spacing must be made when at- 
taching the upright hinges. Spacing 
moat be equal to the distance from inside to 
inside of the slots in the seat and counter. 
(Note: The centerline of the lemon should 
be cut before this Step.) 




T Center hinges ere attached to glued- in- 
place standoff strips. These permit lem- 
on helves to be folded parallel. 




■ HuO* 12 1 * 9 q. ft. 

Hjriace area 

♦ Solid roc* maple eon- 
riruclton (225 I hall 

* 2 large-capacity visa* 

" Rugged 2" thick 

l*mi mated lop 

• Mutpve 9 ' J x IS" vlae 
(aw will hold even 
daikcat* work 

* AdjutEable i«q i*veier« etijuet 
workbench to uneven floor eurtaoea 



* £*#11 y CLBteeembiee for mavlnp 



* Available m kll fwm, teat 
« Optional toot wall A . too* drawer ilH available 



Until now, quality workberaftea heve utually 
been too expemlve and loo email. Thla hugs, 
extremely vanallle bench la available direct 
from the factory art an Incredibly tow prke. 



Garden Way flaaaanfr, Qapt ftttSRW 

| •SnV.dhSNIMa 



TO: Garden Way fieeeercft, Dept. 9 CQMW 
Charlotte. VT 05445 

t P I we aend me your free information about the 
* New Garden Way Heme Workbench, lr>dud Ing 
| daialla on the buJid-ti-youmed kite 

N*m* 

I Address 



| City 





FANtastic 

ergy saving 
and Elegant 

Saw up to J 5\ on air condilmnin) And hllt- 
<*9 coin [>5f IK* ‘ p I- S‘j(XJ (.1" .-I us,-, Ii 

■ '■■■ " ■ if ■ih.-in* • Hi QuiMti ran man- 

ufaclurtrig JinLt T#SS, * I,’ llUf" um FI -! 

noi a plastic limitation. - 1 . 1 . r. i, ,rj 

-(‘III J .• wAirj*IV WI'mI- 1 I il 49 

fen Antf MM peril psad Diets {jloov odd |i5 
SrJirr i« d* womj blades with txabs b> jc. V98 j-n 
SCI i III Vi- :l MC ' ' Am En give Cit-d 0-iKltei ilfld 
fi^Onanr ' u„r- n i > ::(n pc> . v- Phont fit* 

cunlipc-ntel US t.UtHJ-3-A 1.F7B4, 1 1 ], -| -ml, 

ii< llccHtK J‘jb-l?ra Send lor fro* 

Unique Products Co, Dept, P.m 

P O Son tODB/Slam Maunlain. Cl 

(kurgM res arm-appl sales tan 




WHOLESALE 

LOCKSMITH SUPPLIES 



■«Sl 

catM-QC 









^hUTIQHAL iPCKEMiTh 
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LEMONADE STAND. EXPLODED VIEW 



PATTERN FOR SIDES. EJ 




3/4" NQ. « PH SCREW 
IA&H6QD? 



FASTEN CLEATS 
E AM 1 F WITH 
GLUE AND 
V" BRADS / 
FROM 

OUT SIDE ""T 



Each 
SO U ABE 



i m ■9” 

CONTINUOUS Hi NOE 



1 1/2 x 24" 

CONTINUOUS HINGE 



3.4" NO 6 PH SCREW 
i AS REQD.1 



3/*" 01 A. HOLES ^ 
(optional for 
TYING to TENT PfiOSJ 



SEE / 

PATTERN 



JIG FOP cutting slots WITH MAR RE saw 



3/B" NO. 6 
FH SCREW 
4 AS REQD.i 



I 1/2 *20" 

CONTINUOUS 

HINGE 



TO USE TACK NAIL 
IN PLACE. MA<E 2 
CUTS. GUIDING SAW 
SHOE AGAINST EACH 

side Of opening — 



1 IT' NO. 6 
FH SCREW 
IAS REDD I 



1-1/2 * 2*" 

CONTINUOUS HJNGt 



SEE PATTERNS 

MO IE ROUND ALL EDGES 
WITH 14" ROUNDING OVER 
BIT IN ROUTER. 

DO NOT ROUND EDGES 
MARKED WITH AN* 

FOR PLYWOOD CUTTING 
PATTERN INSTRUCTIONS 
SEE TEXT 



INSIDE JIG WIDTH 
IS EQUAL TO WIDTH OF 
SAW SHOE MINUS 
THICKNESS OF SAW 

BLADE. PLUS 9/16" 

(SEE TEXT I 



1/8 k I" NOTCH for HINGE 
CLEARANCE 'SOT H S40ES.I 



9/1 C' 11 1‘2" PLUS 1/16*' CLEARANCE 
TYPICAL OF ALL SLOTS? 



CART EXPLODED VIEW 

2" FINISHING NAIL 
4'-L^""" 4 Ft E 00. i 



— -20*1/4“ 

PATTERN FOR 
COUNTER C 



SCREW EYfc 



PATTERN FOR 
SEAT. O 

29-1/4" — 



UTILITY HANDLE 



EACH 

SQUARE 



IB" 

SHOCK 

COftD 



M/4" 

RADIUS 



1 1/4" 

FINISHING 

NAIL 

(20 REDO. ? 



PATTERN FOR 
LEMON. A 



2" COMMON 
Nail. 

14 REOD.i 



SCREW' EYE 



1*1/4" 

FINISHING 

NAIL 

I4REQ0.1- 



I 2" FINISHING NAIL 
! I4REQD.) 



DRILL FOFt 
COTTE R PIN 
12 PLACES! 



EACH 

SQUARE 



LETTERING 

PATTERNS 



COTTER PIN 
12 REQU.I 



/ i m" i D WASHER 
• r^S: 0 . -•/ 1 (4 REtlD.l 

\\V 1 1 ■ J 3/18"-DIA. HOLE LZPLACESl 

S^zJ) t 

* 1 1/2" NO. 3 RH SCRfeW (2 REQQ.I 

5"-PIA. WHEEL 12 REOd-l 



% 30 POPLI LAft MEC HAN ICS 



LEMONADE STAND 

fCanfinuad from pqqq t2Q) 

for slock thickness, and allow Vi* th in. or 
so clearance, Make test cuts on scrap lo 
check the fit of the joint, Notice I hat the 
tegs of l he jig are made overlong so that 
the saw base is being guided as the blade 
makes contact with the workpiece, Tack- 
mail the jig to the work and make two par- 
allel cuts, alternately guiding the saw 
against each edge of the jig’s slot. Use a 
coping saw to make (he bottom cut and 
drop oul the waste. 

The wheeled storage cart is made as 
shown in ihe plans on page 130,. It is a 
simple Ira me constructed of 1x4 pine 
braced al the bottom comers with triangu- 
lar gusset plates made of *fc-in. scrap ply- 
wood. The two small wheals that are lo- 
cated under the frame at the center will 
matte it easy for the kids to roll the cart all 
around Ihe yard. 

The wheels, which can be of the inex- 
pensive type sold as replacements for a 
child's wagon, are mounted on a ^-in, 
steel rod that serves as an axle. Washers 
and cotter pins hold the wheels in place 
on the axle An 18-m shock cord secures 
the stand In the cart 

Construction hints 

■ Notice that standoff cleats are glue- 
fastened along both hinge edges of the 
lemon. This added durian sion permits ihe 
two halves to lie parallel when they are 
folded. 

■ Make certain you bore holes for lash- 
ing the lemon upright. Play it sale and in- 
sist that your youngster use cord and tent 
pegs II you were noi lo have a lie-down 
system, a sirong breeze could howl over 
your stand. 

■ Before painting, prime all plywood sur- 
faces with pigmented shellac, such as 
BIN or Enamelac. Do not prime inside 
edges of the slots. 

<■ Apply the lemon-yellow paint to, all 
primed surfaces and allow to dry com- 
pletely before adding the decorative 
touches shown in the illustrations. You 
can. use the color photos as a painting 
guide. W 



MATERIALS LIST-LEMONADE STAND 

Kay Pii*£#i Six* and AiKrlptJoo 

A I H . *0 ji 72" exIerKX plywood 

B £ i -t ■ i'D 2 A'.i ' daiAKy plywood 

C 1 H * 11 " w* mrtWHW py wood 

0 1 Vj ■ lOi'f * 3fl L BiiDtNi plywood 

E 2 H * 1 

F 2 H ■ 1 ■ 20’ pine 

G i lit x lit k 2VT pm 

H J la ■■ - 371 - 2 ' piffl 

r 2 H K JVi k 24' pin* 

J 4 tinixf undcrujr (u$fl aCtAp 

Il DTl Ai- 

K Z H k 3 1 1 a ’ pme 

L I Hi" *1 * * Unri njdi 

M 1 H *t * I*’ flJrtener plywood 

Ultc.; LJ-ilily handle, IB’ gftOCfc card 2 screw eyes 4 *1" id. 

e S'"dii whoe-ts. 2 tisner pinj, I'firufe, 2' and 1H" 
nai#a, 2’ com fro*t Fiails. H' No 6 screws. H’ Na 6 
lb screws, IV No. S Ih serews-, 1 ' : ■ 20" OM*lmuoLfi h«nge. 
I vi ttflr ocntiriucus hr^ii 2 1 H * 24T canlsnuou e hinges 





Elmer's Carpenter's 
Wood Filler. 

Mow the pros 
make it look easy. 



T ver wonder how the pros do it? With 
Elmer's* Carpenter's Wood Filter. It's 
easy to “work 11 and won't pull out while 
being applied, And if gives a smooth 
application that reduces sanding 
time. Besides, you can sand, drill, 
nail, cut, varnish or stain Elmer s, 

And its special latex formula resists 
cracking and shrinking. Of course,, 
Elmer's is safe and non -toxic * moisture 
and solvent repellent, and workable 
up to 10 minutes, ft even washes up 
with water before drying, Now that's 
clean and easy, 




"As delmed by Federal Hazardous Substances Act 



Elmer's. 

When results ceunt 



Elmer s sands, stains and disappears better. 




If you have 
anything’ 
that needs a 
good all-purpose 
lubricant that 
will last, 
LUBRIPLATE 
is for you! 

Sprays li ko a fluid, cimgculs into 
g iv l! sc ’ 1 d e l! I for l\i rs , h tk id I a I di i?s „ 
b Littery cables, door hinges trunk 
locks, household uses, kiwn and garden 

rijii i pi’iU'r’il . boats, winch l l s t p u 1 1 c y - . 

# I gears, etc. 

In fact, 
these are all 
for you! 

.UP- — .',,1 a ^ 



lUBHI PLATE 

spraY 

lube’A 

”' S ^CANI m 

HtJUSEHDLB „ 
jAj TiOn coMlTur'*- 1 
noi « rua 
■ ' rtiTS UhOtfHlsSUtf 



1 R I PLATE LUBRICflflTS 



l UBRIPI.ATF DIVISION /FBKi BfiQTHERS flFFINJHG COMPUOT, i?9 LOCKWOOO STREET nEYWR* N J fl7lQ5 

MANUFACTURING FLAN TS tN NEWARK. N J QWHANO TUILDQ. OrtrO* JG0S ,' QtSmBUTQflS NATIONWIDE 
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24 inch Band Saw cuts 
To center of 48 inches: 




Du-ers 24 inch Band saw gives ihe 
handyman [he versatility ol an industrial 
tool al a price he can. aWord Du-er tool* 
are fabricated of Heavy gauge steel 30 
years experience has developed new 
engineering features in our full line at 
popular prices. F.O.EJ. Factory. 

T i~FULl line TSf ™ i 

I RUGGED ALL STEEL TOOLS \ 

24 inch Band Saw . . 199-95 

12 inch Band Saw 149.95 

: 10 x 36" Lathe - Ball®. . 89.95 \ 

3 inch 6eH Sander — Ball '6. 24.95 

4 meh Sen Sander — Bali.-B 39.95 

8 inch Tilting Arbor Saw . 99.95 
10 inch Disc Sander 69-95 

1 inch Ship Sander . 69.95 

_p_e_l li *_e_ Sla for _aj jn»lB_ _ _ 3 9.95 J 

You can order direct from factory where 
there is no dealer * Free information 
DU-ER TOOLS 
5448 Edina Indusfnal Btvd,, 
Minneapolis, Minn. 55435 



DO-IT- 

YOURSELF 

FINE GRANDFATHER 
CLOCK KITS 

STARTING UNDER 

*220 

(including rr^eTOftt 
ana tits') 

■ Factory direct 
prices 

■ Heirloom quality 

■ Solid Vi r ‘ hard- 
woods: black wal- 
nut, cherry, ma- 
hogany. oak 

* Easy to assemble, 
parts pre-cut 

* Sol'd brass Weal 
German chiming 
movements 

* Money back 
guarantee 

■ Prompl shipment 

Master charge mi 
HANKAUE ftlCAftD/Vffl* 

accepted 

Write for FREE 
color catalog 

EMPEROR* 

CLOCK COMPANY 

WORLD'S UkAGEST manufacturer 
or GHANWATHER CLOCKS. 

Dtipl 1 2S Emfwrar Induil'iai Park 
Fi That™. Alabama M532 




G R EAT MEW G EAR FOR U NDE R W ATE R F UN (Co.- ^ , , j t, - - ™ r ?sj 



Bright digital readouts show depth, bot- 
tom lime, surface Lime, repetitive dive 
times and both the depth and duration of 
required decompression stops Warning 
lights indie ale the need for decompres- 
sion and signal an unsafe ascent rate. 
Price is about $425 from Dacor Gorp., 
161 Northffeld Rd. h Northfield, Ill 60093. 

Clever wet suit, tank pack 

Two stick ideas in jncreased diver con- 
venience are Henderson's multi-purpose 
Zip-On Exposure Suit and U.S. Divers’ 
Sea Otter air-tank backpack. The Hen- 
derson Zip-On is actually a wet suit that 
you can also use out of water, as foul- 
weaiher deck wear when boating in chilly 
or stormy seas. A clever system of zip- 
pered folds in the legs, arms and chest 
lets you expand the suit into a casual 
jacket- and -slacks affair lor loose-fitting 
comfort lopsrdes. For diving, the folds zip 
tightly for a snug, body- hugging fit. 

in an emergency, the suit also provides 
flotation and thermal protection. Tests 
show that, in 32" F. waters, it can extend 
the norma! survival lime of less than 10 
minutes to as much as eight hours. The 
suit comes in brig hi orange or blue and is 
festooned wilh special pockets for a knife, 
tools, gauges and other diving gear. 
Matching boots, gloves and hood are 
available, It's about $262 from Hender- 
son Aquatics Inc , Buck and Sassafras 
Sis., Millville, N.J. 08332. 

The Sea Otter B.C. V. is a nifty new two- 
in-one scuba nig that pairs an air-tank 
backpack with a buoyancy compensator 
vest in a single harness that makes it 
easy to put both on at the same time. 
There's only one strap to buckle and 
you're all set to dive. The three-way vest 
can be inflated from your tank, trom an 
oral inf later tube or from an emergency 
CO? cartridge. Buoyancy is easily and 
precisely adjusted by one -hand inflation- 
deflation controls. For snorkeling, the 
tank pack can be removed and the vest 
used by itself. About Si 80 from U.S. 
Divers Co., 3323 West Warner Ave., San- 
ta Ana. Calif 92702, 

Knife overboard! 

The next time you drop your knife over- 
board or lose it while diving, you may be 
able to find it more quickly. The latest dive 
knives are blossoming out wilh brightly 
colored handles to make them easier to 
spot underwater. The colors— high- visi- 
bilily yellow and international orange — 
match other scuba accessories and help 
to add a bit of sparkle to a sport that, until 
recently, has been dominated by dismal 
black. We found the knives both attractive 
and- sensible. They look particularly 
classy on a matching-color weight belt. 

The knives shown here are from Wen- 
oka Cutlery. 65 North Ave.. Natick, Mass, 
01760. Dacor and U.S. Divers are also 
offering knives in colors now, as are other 



makers. Prices run about $10 to $35. 

Other features to look for in dive knives 
are line-cutting notches — especially valu- 
able in an emergency— serrated edges 
for sawing, screwdriver tips and blades 
marked with measuring scales. The 
blunt-ended blade, a recent innovation, 
makes a sturdy prying tool with less 
chance of tip breakage The traditional 
sharp-pointed, general-purpose survival 
knife is also out in a new form — a scaled- 
down mini version with a 4- or 4 inch 
blade. It's small enough to be worn on 
your forearm or can be piggybacked on 
top ol a larger knife, in a double shealh. 

Bag your camera 

Whoever ihoughl up the idea of putting 
a camera in a plastic bag to shoot under- 
water pictures hit on a good one. We tried 
it and it works, imported from West Ger- 
many, Ewa's new soft-type enclosures 
are essentially plastic pouches sealed 
watertight at the top with screw-on metal 
clamps. They're not only cheaper than 
rigid underwafer camera housings, but 
actually resist leaks somewhat better be- 
cause of their collapsible design. The 
deeper you go. the more outside water 
pressure squeezes the plastic and inside 
air pressure keeps water out. 

You can use the pouches down to 
about 30 feel— ample for the casual sport 
diver, especially since it's hard to shoot 
well- lighted underwater photos at much 
below 1 0 to 1 5 feet any w ay . The bags w ill 
remain watertight at much greater 
depths, but the plastic becomes toe stiff 
and compressed for easy handling, You 
work the camera's controls through an in- 
genious "glove" molded into the side of 
the enclosure. Optica I -glass ports for the 
lens and tinder assure a clear field of 
view. 

The Ewa housings are available in the 
United States from Pioneer & Co,, 900 
H addon Ave., Collingswood, N.J. 081 OB. 
There are styles for both SLR and movie 
cameras and sizes to hold such accesso- 
ries as flash and motor drives. Prices 
range from about $55 to $100. 

Double- beamed light 

'We also liked the new Captain Nemo 
diving light from Underwater Specialty 
Go., 55 Bartlett Place, Brooklyn, N.Y. 
11229. Its brilliant quartz halogen tamp 
and specially designed reflector provide a 
dual-beam effect— an intense narrow 
beam for deep penetration, plus a broad 
peripheral beam tor general illumination. 
You thus can pinpoint distant objects, 
while seeing what's around you at the 
same time — which makes for a warm, 
welcome feeling when you’re exploring 
dark waters. Delivering 300,000 candle- 
power, i he light is two to three times more 
powerful than most comparable models. 
At about S250. it's not cheap, but it's an 
impressive development,, IW 
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Havoline 



is Supre 




Havoline Supreme is Texaco's 10W-40 motor 
oil with a special friction fighter that has been 
proven in fuel economy tests. 

Extensive tests showed that 2 of the leading 
10W-40 motor oils advertising extra gasoline 
mileage couldn’t beat Havoline 
Supreme. 

What's more, Havoline Supreme 
is the motor oil that gives your car 
trooper-tested protection, 
in fact, Havoline Supreme 

1 ■" exceeds a// car manufacturers' 

warranty requirements for gasoline-powered cars. 

No wonder we call this Havoline Supreme. 



M ECONOMY TESTED 

HAVOLINE 

■SUMBIKI 




TOW-40 




If you do it yourself, do it with Havoline. 



'DDCmitt npia&OM 




Now: 

Computers in speakers 
give super sound! 









A 




The Analog Bass Computer senses the oul pul of the power amp and compares lhai ampul 
to wh.nl il knows the speakers cart lake. The output is adjusted accordingly, 



With a computer's help, these 
small speakers give distortion- 
free sound from bass notes 
that would destroy ordinary 
speakers of the same size, 

by Neil Shapiro 

electronics EDITOR 



W e believed our ears— but not 
(mr eyes- — when we heard the 
tiny speakers that KLH demon- 
strated in New York. The speakers* 
in cabinets only a hit more than 12 
inches high, with 6-inch woofers, 
were pouring nut a lovely sound all 
out of proportion to their size. First 
came puzzlement, then u realization 
that here was a breakthrough in 
technology* 



The KLH-tf speakers we saw p use 
state-of-the-art electronics to got 
around one of the oldest problems in 
speaker design. This problem is that 
of u small speaker breaking up, or 
"blowing" if it is made sufficiently 
responsive to deliver true buss. 

Computer makes the beat go on 

KLH has placed its "Analog Bass 
Computer * 1 between the amp anti 
the specially engineered speakers, 
The computer is programmed to 
know exactly how these particular 
speakers respond to any signal. 

If the excursion — movement of 
the woofer's speaker cone — is fore- 
cast by the computer to be at a level 
the speaker can’t take* the computer 
attenuates (reduces) the signal. One 
company spokesman referred to this 
as "electronic stiffness. " 

Think of the computer as a sound- 



system policeman. If the bass level 
is too strong — a deep transient — 
then the computer weakens it, and 
the computer always knows w r hat 
the speakers it is tailored for are ca- 
pable of standing. 

At the speaker end 

The speakers have been engi- 
neered to svork in harmony with the 
computer. The cone is made of poly- 
propylene* which, KLH claims, 
makes the music truer to life. How- 
ever, most important is the oversize, 
kugr magnet on the back nf each 
cone. 

The magnet is one of the things 
that govern bass response. Magnets 
on these speakers are tremendous 
relative to woofer size. They're al- 
most the diameter of the speaker 
cone. Magnets this size would make 
ordinary 0-inch woofers self-de- 
struct as soon as a strong-signal, 
baRS transient came along. An un- 
protected speaker would turn itself 
into audio confetti. 

But the Analog Bass Computer, a 
constant babysitter* knows when 
enough is enough and lowers the sig- 
nal. Therefore, these speakers have 
the benefit of outrageously respon- 
sive bass at all signal levels. 

How good are they? 

The KLH -3 speakers we heard, are 
priced at $425 for the system™ two 
speakers and computer. The compa- 
ny claims that they arc a& respon- 
sive as any other speaker in their 
price range — even though they are 
far, far smaller. 

We have not as yet run lab tests™ 
though wo will — but GUr cars tend to 
support that claim. The sound must 
be heard to be believed — and these 
speakers will be available from au- 
dio dealers some time next month, 

KLH is also coming out with two 
larger systems to challenge even the 
most immense speakers. If these 
KLH’li units are any indication, 
speakers may soon become the 
smallest component in an audio- 
phile's dream system* 

Good sound no longer has to mean 
big sound! VM 




The magnet on one ol these speakers Is el- 
moat e> big in diameter ee the cone! 
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TRI-FLON lights friction 
longer and better than 
ordinary lubricants. 



Tri-Flon™ is a complete 
system to fight friction and pro 
tect things around the home 
or shop from rust and 
corrosion. One spray 
carries millions of JJ wet" 
Teflon* beads that pene- 
trate and displace grime, 
rust and moisture. 

Try this test : Spray 
Tri-Flon on your grass 
clippers, then wipe the 
surface with a cloth. 
Youll discover that 
they're cleaner and 



■f- IflTOThflTn Flm Company Cou CA 
'Ro>jisWr»d TmUc-voui k -M 
E] DuPimi {h Mnmriur* fr Co l3r-r ■ 



£ 




work smoother than ever. It 
works on aU your hand and 
power tools. 

Tri-Flon fights 
friction up to 10 times 
longer than ordinary 
lubricants. It loosens 
frozen parts fast. And 
its Teflon* film repels 
friction-causing grime 
and moisture. 

Don't let friction 
destroy your valuable 
tools. Fight friction with 
Tri-Flon, 

THIFLOfi 

with TEFLON* 

THE FmenON FIGHTER 







HINTS 

FROM READERS 



Handy gluing clamp 



Use this clamp to exert pressure 
an glued joints ► Although handles 
tighten holts quickly, you’ll get 
marc pressure if you make last 
few turns with a screwdriver or 
wrench , — Waiter F, Burton 

Reinforcing joints 



To increase a screw's holding 
power in end grain, first install a 
(Jewel in second beard as shown. 
Bore 11 pilot hole through dowel 
and insert screw. — C E- Rhine 



haul DETAIL 
PLAN VIEW 



GLUING CLAMP 

IHALF Of SVMMETRFCAL DESIGN) 



BOH*: 

5 16" 

HO Lfc a 
1 4 PLACES! 



1-4 x 1 Tfl *15 1/2" 
PLYWQOt) 
a BEOD I 



SOLDEL 



1 4" 20 » 4" 
RH 0OLT 

I? stem j 



I '4 20 TEE 
i? REQD ) 



30 RE i 
* i 



DlA 



3/4“— *| 

f 

i/IB" 

.1 



3" OE 



lfiGA iMRi 



Q REQD i 



NUT SEE DETAIL 
i? REQD.) 



I 4" WASHER 
12 REQD. I 
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Energy crunch creoles new jobs 
for trained technicians. 




Learn at Home 
in Your Spare time 
as NRI Trains You 
for Healing, 

Air Conditioning, 
Refrigeration, 
and Solar Technology 
As energy requirements 
increase and supplies tighten , as 
demands on establish et) techno l- 
ogles increase and new ones are 
developed, the need for skilled tech- 
nicians will continue to grow. And 
you can get a head start In this 
booming career field with NRJ 
home training. You learn in your 
spare lime, develop the professional 
know-how and skills that help 
you move ahead. 

Practical Training 
Includes Professional 
Vacuum Pump 

Along with the basic theory you 
need* you get the practical servicing 
tips and actual "hands-on" experience 
with NRI demonstration kits. You get 
necessary working tools like a system 
analyzer, leak detector* tubing and joint 
too Is, and more. You even get a top quali ty 



Small Engine Repair 



Auto Repair and Servicing 



Or check out these ether growing fields 



vacuum pump, a professional ‘'must” for 
evacuating and recharging refrigeration 
systems properly 



Includes Optional 
Postgraduate Training 
at York Institute 

Graduates of NRJ s Master 
Course are eligible for a week of 
resident training a! the world- 
famous York institute You'll get 
concentrated training on advanced 
industrial equipment under the 
guidance or expert instructors 
There's no extra charge for tuition 
or training materials. ..an oppor- 
tunity only offered by NRJ, 

Send for Free 
Catalog. . .No Salesman 
Will Call 

Get all the detalk in NRI s 
free catalog. It show s lessons, 
equipment, and mote about this 
exciting, big field. NKI home train- 
ing works, as over a million students 
can tell wu. Mai! the postage- paid 
can! today and take advantage of your 
opportunities. If card has been removed, 
write to the addrras below. 




There's plenty of opportunity for 
the man who can service power mowers, 
garden tractors, chain saws, tillers, out- 
boards, mopeds, motorcycles, and other 
small engines. NRI training includes pro- 
fessional tools,, .inductive tachometer, 
volt^hm meter; torque wrench, valve 
spring and ring compressors, and more. 
And you learn by doing, actually training 
on a 3 Vi HP engine we include as part of 
your training. Choice of basic or advanced 
courses Cheek postcard for catalog. 

Electrical Appliance Servicing 

Good appliance technicians are 
hard to come by: NRI trains you for your 
own foil- or part-time business in fixing 
everything bom toasters to refrigerators 
and microwave ovens. Siep-by-slep train- 
ing includes professional tools and in- 
struments like damp-on ammeter and 
appliance multimeter. Check postcard 
for catalog. 



A good mechanic can work just 
about anyplace be wants to, NRI “hands- 
on I ome training covers what you need 
to know from headlight to tail light. In- 
cludes professional tools like inductive 
timing light, ignition analysis and tune- 
up instrument, vacuum test pump, and 
the latest advance in diagnostic instru- 
ments, a digital readout tune-up analyzer. 
Approved by Richard Petty, America's 
winn ingest slock car driver and NRI 
automotive consultant. Choice of two 
courses, check caul. 




NRI Schools 

McGraw-Hill Continuing 
Education Center 



* F 7 3959 Wisconsin Avei roe 
| ; fl || Washington, DC 3001b 
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CHAIN MAINTENANCE 

fCammad from pag^ 1 Tdj 

centered in the swing arm, measure 
frum the axle center to the swing- 
arm pivot center on hoth sides. If 
there's any difference in the mea- 
surements use either adjuster to 
center the wheel. Then you should 
be sure to use both adjusters to ten- 
sion the chain. 

Lube that chain 

It's probably the moat distasteful 
part of chain maintenance, but lu- 
brication is essential to the perfor- 
mance and life of the chain. 

Little and often is the rule here. 




Lubricant is best applied by placing Up ot 
app I icator against sprocket ad j scent to link 
plates and slowly turning wheel. 




Closed end of spring clip on master link 
should lead in direction of travel chain, so 
It's less likely to be knocked off. 



That is, apply enough lube to the 
chain without drowning it, and do it 
frequently. How frequently depends 
on how much and how hard you ride. 

| And u nder what conditions. 

The manner in which you apply 
the lubricant is important, too. Ap- 
ply it to the edges of the linkplates, 
where it can seep into the areas be- 
tween the rollers, pins and bush- 
ings. Dumping it onto the middle of 
the rollers won’t do much good; it’ll 
just be thrown, off during opera- 
tion. 

I t’s also a good idea to let the lube 
soak into the chain’s innards before 
you ride. This way there’ll be less 



lube thrown off before it gets a 
chance to settle in those crevices. 

Allowing the bike to sit overnight 
after you’ve lubed the chain will let 
the lube settle inside the spaces be- 
tween the rollers, pins and bush- 
ings, In addition, apply the lubri- 
cant right after the day's ride, while 
the chain, is still warm. This will per- 
mit even better penetration of the 
lube. 

Although the chain is more acces- 
sible midway between the sprockets, 
you may end up with more lube on 
the ground than on tho chain. So if 
you can reach the rear sprocket, try 
this: First, elevate the rear wheel so 
you can turn it. Then direct a stream 
oflubrieant against the upper edges 
of the linkplates as you slowly turn 
the wheel. The sprocket acta as a 
backstop, allowing overspray to 
seep down inside the links. Or you 
can place the tip of a spray can’s 
plastic tube or the nozzle tip of a 
squeeze can against the sprocket, 
adjacent to the lower run of the 
chain. Lubricant will flow readily 
down into the links. 

Getting to the inner row of link- 
plates on the other side of the 
sprocket may be a little tricky. If 
you're using a long-nosed applica- 
tor, you can poke it between the 
spokes from the other side of the 
wheel. Of course, the wheel can only 
be turned a few degrees at a time, 
until you withdraw and reinsert the 
nozzle. Or, you can position yourself 
behind the rear wheel and lube the 
link* in much the asme way you do 
the outer side. 

If you're using a spray can with ft 
plastic-tube extension, here’s a neat 
trick; Take a match and carefully 
heat the tube about x h inch from the 
end of the tip, until it sags to form 
about a 45° angle. This angled end 
will make it easier to reach the inner 
row oflinkplates on the sprocket. 

For the most effective lubrication 
and protection, use a commercial 
chain lube- It T ll contain such sub- 
stances as molybdenum disulfide, 
graphite, even teflon. But ordinary 
engine oil can be used, too. If so, use 
a No. 2Q in cold weather, No. 40 in 
warm weather. 

After you're done lubing, take a 
cloth and wipe off the excess lubri- 
cant. Wiping the chain will spread a 
film of lube over the (inks and pre- 
vent rusting, Lubing also gives you 
the opportunity to inspect the ch ain 
for defects. And, if a master link is 
fitted, check to make sure that its 
spring clip is seated and that the 
closed end is facing in the direction 
of chain travel. If the open end 
leads, there’s always the possibility 
the clip could be dislodged by some- 
thing. 
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Now you can do it! Even if you've never repaired anything 
in your life. You can do over 100 maintenance and repair 
jobs on your car with the help of a Saturday Mechanic 
Car Care Guide r And you'll save money every time 
Anything from just changing your oil, to doing a 
complete tune-up. Anything from replacing your wiper / 
blades to doing your own brake job. And Saturday 
Mechanic tells and shows you how on your particular car. U 
Your Car Care Guide will: 

■ take you through every job step-by-step ^ 

* tell you what to do in clear and sample language 

* show you where and how with nearly 200 
drawings and photos 

Saturday Mechanic has 14 different 
Car Care Guides. One for each of 







America’s most popular U S, and 
foreign cars. So there’s bound to be 
one for your car. 

Available wherever auto acces- 
sories are sold. Or forthe name of the 
dealer nearest you write to Saturday 
Mechanic, 1790 Broadway, 

New York, N.Y, 10019. 

You'll feel so confident about doi ng car 
repairs that you'll say, 'I can do it!” 



SATURDAY 

MECHANIC 
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Attention 

Shqpsntftii 

Owners 

Are you enjoy tog all the 
“privileges” of Shopsmith 

ownership? 

If you re a Shop^mith owner, you 
already Know that Shopsmith's 
versatile multi-purpose power tool 
system is the only econotmcsl way 
to own a complete home shop But 
did you realize that in recent years 
Shopsmith ownership entitles you 
5o many additional privileges 7 
For instance, as a member ol the 
huge Family" of Shopsmith 
owners, you re entitled to 
■ Callour Tolt-Frae Service "Hot 
Line" for the answers you need 
when you need them 

* A Free subscription to Shav- 
ings. ' the Shopsmith publication 
that brings you dozens of great 
propel ideas and valuable home 
maintenance tips in every bi- 
monthly issue. 

* Exclusive otters on unique Shop- 
smilh tools and supplies ottered 
through our seasonal mailings 

* The opportunity to participate! in 
ouf limited enrollment Shop- 
srmih Woodworking Academy— 
The most comprehensive course 
offered anywhere 1 

* Personal Invitations to attend 
demonstrations by factory ex- 
perts in convenient locations all 
over the ij.S. 

And There's More to Come 

in addition to these valuable 
privileges, you II soon nave more 
lo look forward to including- 

* Owner s Club 

* Project Plan Contests 

* Owner Referral Programs 
. . and many more 1 

So. it you own a Shopsmith. 
whether M S new Ot used, and 
haven t been yetting ail ol the 
Shopsrriilh bene his you arc en- 
titled to. use the coupon below to 
make sure we have you on record 
Afler all. we wanl you to enjoy all 
of the "privileges" or belonging lo 
the Shopsmith "Family 

Shqpsnjitli 

750 Center Drive 
Vanda ha. Ohio 45377 
.Jim mitsino out on some el thu 
Snopnirnth pfivileces Her* are the 
s oust number* of Shonsrnnh eauip" 
ment I own 1 

S3 hoosmith 

JJg*a* Sandtaw 

Jainlflr Spntltfr 

i m noi a SKopsituth owner yet. bu, 
I d like in know more aboui joining lhe 
Shopsmith ' Fgmily Please send me 
information on the S hops mi th Mark y 
multi-purpose power iooi ayitem 
There t np obligation anU no aaie& f fl^n 
writ call 

Nam* . . 

Adijrflt . 

c ity , Slate Zip.. 
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again with an explosive roar. A crew 
member swears. A woman in (he passen- 
ger section behind the cockpit screams. 
Her thin voice is rising as the tape 
ends. 

The wreckage of Flight 228 was scat- 
tered over an area of Spanish farmland 
more than five miles long and two miles 
wide, All 17 persons on the plane were 
killed. Spanish investigators on (he scene 
pulled the cockpit voice recorder and 
flight data recorder out of the wreckage, 
and sent both to Washington. 

'Scratch 1 vs. digital records 

Initially, U S. investigators were opii- 
mislic that the flight data recorder, in par- 
ticular, would help determine why the 
plane disintegrated. The 747 was carry- 
ing the latest in data recorders, a whole 
generation beyond the foil recorders 
found on 727s. 

In foil recorders, designed in the late 
1 950s, informal ion is scratched into metal 
by styluses slightly larger than a capital 
"I" typewriter Key. Foil recorders are usu- 
ally limited to monitoring altitude, speed, 
vertical acceleration and heading. Jumbo 
jets today carry new digital recorders, de- 
s ig ned wit hin the past d ecad e , that coi I ect 
data for later "reading" by a computer. 
The new digitals cost about three times 
as much as the older "scratch" recorders 
{about $30,000 compared wilh $10,000) 
but they can hold more than 20 times the 
data. For any instant of time, they can de- 
liver information on close to 10Q details 
about | he Hight, from engine thrust to the 
position of an anii-ice switch, 

The data recorder from Spain was 
passed lo Dr. Carol A. Roberts, a comput- 
er expert in the National Transportation 
Safely Board lab who is an snstrument- 
rated pilot herself. When she opened the 
battered recorder, she found thai l he 
shiny, silvery tape inside had broken Into 
five long pieces during the accident. She 
spliced l he tape back together, matching 
ends by comparing the shapes of the 
breaks like pieces of a jigsaw puzzle, 
Then she plugged the tape into her com- 
puter. 

The silent computer 

No data came out. "I thought 'Maybe 
the electronics aren't working,' " she re- 
called recently. "I played with it," Still, the 
computer produced nothing. Eventually, 
Roberts went back through 25 hours of 
tape,. The digital recorder produced no 
Clues: It had apparently stopped working, 
for unexplained reasons, hours before 
the flighl lo Madrid. 

Now the cockpit voice recorder tape of 
the final agonizing minute of Flight 220 
took on new importance. There were doz- 
ens of questions to be answered. How 
fast was I he plane going when it disinte- 
grated— fast enough for turbulence to 
break it apart? Did lightning strike the 



plane? Where? Or was there a bomb 
aboard? Turner began a seeond-by-sec- 
ond analyse of the sounds ot the final 
minute in an attempt to answer the ques- 
tions. 

The voice recorder had long since 
proved itself as a sturdy witness in such 
disasters. Its most obvious use has been 
in providing a record of what was said in 
the cockpit. Sometimes the words alone 
have been enough for federal investiga- 
tors to establish the cause of an acci- 
dent. 

Chatter on Flight 212 

The crew on Eastern Flight 212m Sep- 
tember, 1974, for example, dropped 
clues about what wenl wrong as their DC - 
9 approached Charlotte, N.C. A transcript 
from the vocce recorder shows, according 
to official findings, that the crew was lax. 
They chatted aboul politics (."Well, what 
ya think of okJ Ford givin a pardon to Nix- 
on?” "I was surprised.") and told dirty 
jokes. Extraneous conversation contin- 
ued during the descent in heavy tog. One 
of the last fragments of conversation: 
"Now we're ail ready— all we've got to do 
is find the airport." Six seconds later the 
plane crashed three miles from the run- 
way,. killing 71 persons on impact. The of- 
ficial report, drawing heavily on the tape, 
determined lhal the probable cause was 
"lack of altitude awareness at critical 
points during the approach due 10 poor 
cockpit discipline. . 

Sometimes, naturally, pilots disagree 
with official findings about the signifi- 
cance Ot cockpit conversation. The Air 
Line Pilots Assn, sharply challenged the 
Safety Board's findings after the Eastern 
crash. The association said the board had 
ignored several references lo pilot fa- 
tigue, for instance, while reading into the 
tape other things about the crew's attitude 
that weren't there. "'Do they want pilots to 
hold a dealh grip on their yoke?" grum- 
bled one source In the association who 
argued that banter in the cockpit didn't 
mean the pilots weren't flying well. 

Clue was a click 

in other cases, Turner has dissected 
apparently extraneous sound, plumbing 
clicks and stray vibrations for clues. In 
one accident over Sweden several years 
ago, several microphones placed around 
the cockpit fed different channels into the 
cockpit recorder, in listening to the chan* 
riels, investigators heard a distinct click 
shortly belore the crash. By noting time 
differences in when the click arrived ai 
different microphones, they were able to 
triangulate the location of the click within 
inches. They discovered that l he tiny 
noise had been made when a crew mem- 
ber turned off the de-icing switch for the 
tail. The subsequent buildup of ice 
caused the crash. 

Turner showed PM recently how he 
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had explored the tape from Flight 228, In 
his cramped studio,, he put on the tape 
from the 747 once again — he has Its* 
tened to it hundreds of times — and fed 
the signal to a screen that displayed au- 
dio signals visually. Now the normal back- 
ground noise from the cockpit made a 
ragged, jumping line on the screen. An- 
other line above the first was thin and reg- 
ular by comparison, a steady wave like 
the edge of a serrated knife. 

A helpful glitch 

This second wave, he explained, was 
something of a glitch in the flighi recorder 
system — a small amount of interference 
caused by minor leakage Irom the plane's 
400-cycle per-second generators. II was 
simitar, he said, to the faini 60-cycle hum 
sometimes heard on AM radios. But it 
was a useful glitch, he said, 

Turner waited near a switch as the tape 
unrolled once again toward the final 
minute, "We're in the soup," the crew 
member said, setting oil a five -second 
countdown in Turner's mind. The explo- 
sive sound came on the fifth second after 
’soup.” At that instant. Turner hit the 
switch, freezing the rough pattern of cock- 
pit sound— and the separate 400- cycle 
signal— on the screen. 

■"Now look at this," he said, shutting off 
the tape. 

The 400-cycle signal had taken an al- 
most imperceptible dip, then risen above 
its normal level, then returned to a steady 
hum. 

When he first saw the change in the 
pattern, Turner called on airlines to help 
him find oui what it meant. He asked: 
Could lightning have caused the line to 
whip like this 7 

Lightning has struck planes in flight 
thousands of times. The 747 alone has 
beer hit at least 100 times. So airlines 
were able to pullout several cockpit voice 
recorder lapes ot strikes and look closely 
at the generator wave. The investigators 
found that lightning has a signature: a dip, 
a jolting rise, a descent to normal hum, 
The patterns matched, A bolt had made 
Its distinctive mark on Turners screen. 

A matter of timing 

Now it was dear that lightning had 
struck the plane, But Turner read more 
into his screen than that. The wrinkle in 
the generator wave, he noticed, was lo- 
cated about an inch to the left of the noise 
pattern. This reflected the fact that it took 
time for the sound of the strike to reach 
the mike after the bolt had shaken the 
electrical system, How much time? 
Turner measured carefully on his screen 
and found that it took about six thou- 
sandths of a second {milliseconds). To 
Tumor, the tiny delay was significant; 
Sound travels at about one foot per milli- 
second. So, six milliseconds translates to 
fpfease jum fo d 3 qb t 44 \ 
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few passenger seats, all located in the "bubble behind Ihe 
cockpit. Most of the plane was a giant cargo bay. Perhaps the 
way il was modified had- changed the characteristics of Ihe 
sound, distorting Turner's calculations. The Shah sent a sister 
ship to the one ihai had crashed Turner climbed aboard at a 
Mew Jersey airport, and repeated his tests during a two-hour 
flight over the Atlantic. The results were the same. 

The official report on Flighi 228 concluded that lightning 
was "a plausible source of ignition" of a fuel tank in the left 
wing. Most of the evidence to support the lightning hypothesis 
came from Turner's analysis of the sounds in the cockpit. The 
report, which came out last year, suggested that the bolt en- 
tered the plane ' perhaps on top of the cockpit, 1 " flowed 
through the fuselage and out the wing. There, near the tip, 
other investigators found evidence of an explosion, 

The final minute 

Questions still hang over the flight, and the best that inves- 
tigators can do is suggest what might have happened. Turner 
thinks that after the initial loss of its tip, the left wing lost much 
of its lifting power. To try to compensate, Ihe autopilot sent up 
spoilers and flaps on the right wing, reducing lift and at the 
same time forcing the plane to yaw to the right, Flame from the 
left wing then arced back and inward, curling around the tail 
like a giant blowtorch. In the last seconds, the tail broke off. 

Ab a result of the suggestion that lightning destroyed flight 
22© — and from experience with other lightning strikes— the 
Boeing company has improved shielding on the wires con* 
nected to fuel pumps in {he 747 since 1976. The changes 
have made an already safe plane safer from freak accidents. 

So the hidden messages in the tape, decoded by Turner, 
have helped to give us more security in the air, Thanks largely 
to the recorder in Flight 228, the 17 who felt from the sky on 
the day of the storm did not die in vain. fit 
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six leet from the microphone located in the cockpit 

"So from this," Turner concluded, we know the lightning 
passed near the cockpit. And that's not unusual A lot ol 
strikes hit near the radome. or below cockpit windows." 

Turner has used the technique in other cases, including m 
invesligatron of a 720 crash about three years ago in Saudr 
Arabia. He noticed a delay of about 20 milliseconds between 
the time there was astray signal in the electrical system on the 
plane and Ihe instant when the cockpit voice recorder picked 
up an explosive sound. And he discovered a disruption in the 
captarn's radio channel^ which also fed the recorder — a split 
second before the disruption affected the copilot's channel. 

He passed on his findings to others exploring pieces of the 
plane, "I told them to look about 20 leet aft of Ihe cockpit on 
the capiain's side and see what you've got," he said, So in- 
vestigators focused on pieces from the area pinpointed by 
Turner, and soon discovered a hole, apparently made by a 
bomb in the forward baggage compartment. 

Sounds helped Turner suggest other hypotheses after the 
747 crash near Madrid. How fast was the plane going? To try 
to answer {hat question, he look a tape recorder up in two 
747s supplied by TWA and Pan American, While pilots 
changed speed in 10-knot increments. Turner picked up dif- 
ferent noise levels in Ihe cockpit: The faster the flight, the 
more noise. Back in his lab, he compared the test noises with 
the background sounds on the tape He was able to esiimale 
that the plane had been traveling between 330 and 350 knots 
when it entered the cloud — slightly above recommended air 
speed, but probably not enough to cause the accident 

The Iranians — including the Shah himself — had taken a 
keen interest in Turner's work. And at this poinl in the inves- 
tigation, they raised an objection. Their Air Force 747, they 
pointed out, had been rigged as a cargo plane There were 
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Raid Wasp & Hornet Killer has a long- 
distance spray-noizte to keep you at 
a good distance. You spray it 
directly on the nest, it kills on 
contact and saturates the nest 
to kill late-coming or returning 
insects. Use it once and the 
is done. 
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-National Smoker Study 




Do smokers attracted to low tar MERIT stay with the 
brand or "backslide' 1 to former high tar favorites? 
Read what MERIT smokers had to say in a nationwide 
research effort. 

Confirmed: 85% of MERIT smokers say it was an 
"easy switch” from high tar brands 
Confirmed: Overwhelming majority of MERIT 
smokers say their former high tar brands weren't missed. 

Confirmed: 9 out of 10 MERIT smokers not 
considering other brands. 

And in research conducted among smokers who 
taste-tested MERIT against leading high tar brands: 
Confirmed: Majority of smokers rate MERIT taste 
equal to-or better than-leading high tar cigarettes 
tested f Cigarettes lull ing uf> to twice the tar. 

Confirmed: Majority of smokers confirm taste 
satisfaction of low tar MERIT 



This ability to satisfy, and especially to satisfy over 
long periods of !mc, could be the most 
important evidence to date that 
MERIT is the first real 
alternative for high 
tar smokers. 
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Warning: The Surgeon General Has Determined 
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r«i«w; pfUllHIg *■ a HrtMNfflg 
Hive lioroa ShCp Add Id inccimr r <« 
Smd 2St tor calBlog ^ 

HMetT Pfteite, T+-BN tuneen, ct ouio 



GAMES ON COMPUTERS 

fCortrjrtyetf hon r cage 69J 1 

cj n. I y be loaded into a heme computer 
to he enjoyed. The computer can 
keep track of hundreds, even thou- 
sands of variables so that the pames 
can be complex and Lhallen^inp; t as 
well as fun. Many of the best pro- 
grams take advantage of the com- 
puters’ various graphic displays. 

Games can be divided into general 
categories. There are reflex games. 



Tti« best version of Star Trek we've seen Is 
Star Trek 3 3 from the TRS-60 Software £*- 
change, Watch out lorthoae Klingona! 



The game BasabaSi from Creative Comput- 
ing, lets one player control the pitcher and 
fielders while the other ball the ball. 

leaving the comfort of your easy 
chair. 

Many computer games arc- based 
on popular stories or movies. Quite a 
few games require the player to 
somehow do as well as or better than 
the hero of a popular romance. 
Thousands of computer freaks have 
rescued Princess Leia from the evil 
Darth Vader! Qne game even recre- 
ates killer bees taking over tht* coun- 
try, a la Swarms by Arthur Herzog, 

Maze games are found in great va- 
riety. A classic in the field is the 
game of Wampus, which has been re- 
done innumerable times for just 
about every computer there ia. In 
W'Hmptta you descend into a maze- 
like series of eaves looking for the 
wumpuB, a somewhat shy creature. 
Many games now offer very complex 
mazes, some guarded by various 
dangers, or even three-dimensional 
se rij'.T? i'u page ? 4GJ 
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You can throw a gutter bah qr a strike when 
you play Bowling on a computer. The pro- 
gram Is from TflS-80 Program Exchange, 

in which the plnyer f s quick response 
in, say. hitting a key or moving a 
paddle, is the determining factor. 
Then there are old favorites,, 
such as chess and baekgammtm + 
played against the computer, 
Science- fiction games abound, and 
one of the most popular games 
around is Star Trek, There are doz- 
ens of versions an which the player 
commands the Enterprise in a Klin- 
gon-ridden universe. Then there are 
the sports simulations; you can play 
golf, bow], or shoot darts without 



You must Escape from the Death Pfenef, 
and also rescue the princess, in this excit- 
ing game from Fantasy Games Unlimited, 



From Hayden Books, Sargon plays s beau- 
llful game Of chess — beautiful in its display 
and m the quality of Its moves. 
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Turn the Inflation into the 
Best Earning Year of your life with 
paychecks of $500 and more... 
week after week 
after week! 





The Man Gehin<l Seamless Spray 



SELL PACE’S SEAMLESS SPRAY. . . THE PROCESS 

DEMANDED RY TODAY’S BUSINESS CONDITIONS! 




Join PACE and immediately you pul yoursell right 
in I he middle of the most prolitable business you 
can engage in during Ihe inflation. Consider these 
if Jat icm-Proof possibililies. 

There are hundreds of plants, lac tones, schools, hospitals, shopping 
enters, etc . right in your area confronted with the worrisome problem ol 
;aky roofs. They can't function wilhout repairing them. But they also 
sn't afford the unbelievable cost ol pulling on new roofs, Roof contractor 
rices have soared into orbit. With our SEAMLESS SPRAY, you give them 
n inflation proof solution. At a cost of less than Mi a square loot, you 



supply Pace waterproofing sealants which they apply with Paces equipment 
furnished on a Free loan basis. And that's not a Ilf You back each job with 
Pace's Maintenance Policy which provides the continuous product ser- 
vice that saves the exorbitant cost of a new roof for the life of the building. 

You're able to offer the one sensible, economical answer to roof 
problems,, . the plan proven in continuous use by thousands of the biggest 
companies in the USA r Including General Motors, Madison Square Garden, 
Inc., Green Giant and Brunswick Corp. Best of all, you're profiting from a 
big Ticket sale where the average order pays commissions of over $500, 







A 

S1.737.Z3 h mighty elca day s wort rwullad in Alt new OtUribuiari flrsl sill. 
This Seamless Spray order for LIQUID METALLIC SIDING piM commiistortS of $U- 
737,23. Ths Distributor tiad no prior knowledge if aur business. 



$11,040 A big check da a big order. Ynu get used to thinking BIG in oer business. 
<3 This Searnfm Spray order was worth over 11 1.000 in commissions on 1 ole marie 
lo an aluminum rolling mill lor our SHVERLEAF sealant. 



1 • i 



ill need no previous experience In our business. Our 
nst successful men lave come to us Tnm ill units ol 
e. Experience in Direct Sales is helpful but Ml isim- 
t. Age is no factor. Many men @0 and older make It 
G Our program Is ideally suited to part-time jelling 
cause toe comml&slen on tick Seamless Spray order 
engc over $500, For toll ieftrmaben write 09dr 
igers Dept, nun or sand coupon to: 




RUSH DETAILS ON SEAMLESS SPRAY ENERGY SAVERS 
PAYING £500 AND MORE ON A SINGLE ORDER! 



TO: DICK ROGERS 

PACE PRODUCTS, INC. — Dept PM-878 
| $1«i |i Indian* * Mneea City, Mlttoutfl 64132 

Name 



Address 



i City State. .Zip*. _ I 

I I 



ip I win Bill mi Indiui - Kiaui City. Ma. 64132 



now in our 3rd decade of dynamic growth! 
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Another Tidy Car Success Story 

*1 tried 6 careers in 6 years* 
but in 6 months with Tidy Car 
Jd made more money V 
than I had in my 
whole life* Miki: Afithnmijr.TrnTiess 



"My ftiil friend E^iula rand I hint planned on 
being tm fried Iasi ymir. but wtr couldn't 
hccaus? [ simply did n’t have the money, 

W hat 's worse ww s « he m a d e m< >rn rann ey m 
ii I i c:t>-c3 hei-cJ iiutuLiiilunl timn I did its a It 
in snni nee stilts main 

A business for less thun$1. 1100. 
■'Finally. I spoiled an ad Tor Tidy Car 
dealers, It looked liku the type of business 
that would give me the opportunity to be 
my own boss . ..and help me regain my self 
respect due to alt lhs financial problems 
I d been having," 

Mike applied for his dealership, bought 
h da jl I er It it tor li n d er $ 1 .000 a nd . for |li h 
first lime in his life, worked to become a 
reel success in a short period of time. 

■Between December and February. I sui 
a goat lo sign up five automobile dealers on 
a wholesale basis. I signed s-even- 

An indoor pool for me and my wife. 

■'I also gel married and nnw my wife is 
corning to work for me full time. We've 
just finished designing plans for a new 
house to be built around an indoor Swim- 
mi nt-; pun!, herause wh both realtv like to 
swim, 

"And welhink wove proved ihnt you 
don't ha ve to have a lot uf money up front 
to be successful with Tidy Gar. Vou can 
substitute bard work lor financial capital 
in Ihis business. 11 



Hew our exclusive processes 
earn big prolits! 

Preserv-A-Shine™ is Tidy Gar's exclusive 
protection treatment that goes far beyond 
wax Eng. IPs IJ l EWlm ing and ptwic i v i i ig 
process thul puls an astounding shine on 
cars, trucks, vims, boHtxnnd recmnl tonal 
vehicles of ull sorts. Plus, Tidy Gar's 
Upholstery-Gard 2 11 ' works to protecl 
vehicle interiors. And there's more! 

Guaranteed performance? 

Our exclusive processes protect against 
I be ravages of weal her. Salt, SUil. oxidation 
anti pollution. And that's guaranteed in 
writing! 

Don't miss out! FuU-limn or purL-lJmu 
This is your chance la get in on an exciting 
business. Clip the coupon today! 



Liary (jomi&un. F’Tttfidunt. f- 

Tidy f jir Iru:.. Dept PMS 
1051 Cliiiton Strtwt 
liuJIiLlo, NY 1 4 206 '. 

[7 U>jaS 6 - 2 fi 26 
I'm intftrestHd in Tidy Cur 1 Please send me 
a fruu brochure mi how to baumim u 

Tidy Car deal or. 

N^ih 

Adifm;* 

L'lls . State Zip 



**h- 

TtDV CAR 



SAVE 

MONEY! 



S 3012 



Mil ,nCLK Ujpuillt 
IlKkll FlL lluf Ijcroer HKI 
KiUksq 111 K r wniumto* 
jndnH' 1 . S- 10 0L'ia n hWich 
P t^s i? w rrliirunj cn »t Bowasfl 



STRUCK KIT, Oepi PM»9 



NEW RUBBER STAMP BUSINESS 



PAYS BEGINNERS % *16- AN HR. 

start at Home 

IN SPARE TfMp 

« yilh Tobl* Top Machi ne f 

W* H*J r FlAtitt* You 

tfrvn tonh rain l 

The mult L r ftidhan dollar Rubber 9ta m p hiuiow- 
oocfl controlled by i Tew bifcomptniia-Hiioir buinc 
hkfn over by «m«ll oper*tot»— «q« in eeeh (phhhu- 
oitjUiniugMul thetJnibHl $Utra. Men and Women 
who hut ve this tuTi penny* machine can turn but 
hu« qtLBDtiliae of Rubber Sts rape with epecial word- 
injtM b«yw»WKK*[fi forced to buy from bis citice, 

Materel ceetlirtt ably ZTt mitten a aEAmp that Bella fbr 

5Z.7S. The machine that do«a Lhe work la aimpte sod 

asey to opera let tkd it turnaoul**m*By tn htRoblier p™ — f w ta _ 
Sumpi it i tinu.whaitli diffwist vordlgr hkHu ! tllfiWfl ST1 W hlit amweLal 

k™, add™« . nott™, atnclc nurat-f*, p™ -nd J , , , ff/f / I 

Othar-rtpy^ ^ r^edbyo^facto^-aDd.ndivkl. j ™J **■ 1 * 

uaia. Working Tull enpaetty, it cam earn aa much aa 1 ***“■■» j 

IU Mh Nurtor Uno(Mritar! Mow you can net into ■ Flew ruah full mrlkrulaxa about your finuxini ■ 
the bifvpay hujuBeM yauneir, with your owe hnntr ac I plin and Ihfi litUt mKKiH thttan pt IM lUrttd j 
headquarter*. You don't need experience. We supply I ;b the profitable Rubber Stamp hunnMtft hnm* I 
gvnythii^, isdudim ccmplito in*|nNti4ai f-ad tiikt J in ipire time. Evffythlo| JUU Mttd me ia FREE I 
— ‘ *Ti i T ir ti alp fln i tic i | aad bo aaltamaq witf 5*11, 
roup atari E Sturt nutlcioe up to ( lfi. B0 an hour from the ■ 
vwy Winbinf, Cut) on no tb- profitable Rubber I 

Stamp bUBUKfc LB y-Dur tnrnln unity ri*h| pway. We’H I HaiMB. ....... 

mail lull pirtKulin FREE and »nT>min*lill tall, j 
Be first io your locality, Rufh «4UpOU today Of MINI I 

yOUr name and hUiw on poatoni tor ■ 

RUBBER' STAMP DIV.p Dept. R-Z-M J 

isij inrli, Drpt . ciitn*. niimn au.fi I cny ititt zSn. . 




ones that £ive yuu the illusion of 
walking through them. A chm puny 
called Holistic Data Systems has re- 
cently released a fantastic game 
called AtfeefitEV re muse . You search 
for treasures in endless caves. It re- 
quires a a floppy disc system to run. 
but makes for a surprisingly realis- 
tic game. (Our disc system was 
loaned to us by Computer Microsys- 
tems of Long Island, ) 

Then there are the simulations 
that are not really games. With a 
home computer, you can be a pilot, 
even if you keep crashing the plane. 
Or you can navigate a clipper ship 
around the Cape. Or. . , do just about 
anything you can imagine, 

Most people use their home com- 
puters for many things besides 
games — to balance checkbooks, plan 
menus, control appliances and so 




Anyone for golf? Instant Software has a 
vftfsion that's the next best thing to hitting 
a few out on the real links. 




Put yourself in the command center ot this 
country's efforts against huge swarms of 
killer bees with Powersoft's Swarms. 




A three-dimensional maze of corridors put 
on the screen by Musa s The Maze Game 
gives you ho eerie sense of epece, 



ititi.. 
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forth, So most homo computers 
make themselves vt>ry useful — ws 
we will show in future articles. 

The computer- frame field is still 
quite new, and the best parties are 
likely to come in the future. Perhaps 
someday an Olympic event will not 
only be shown on TV. but played on 
TV as well! M 




T hero's a fast backgammon gams in F&si 

gammon from Quality Software, Hs mov&s 
are surprisingly last and accurate. 




In Spaaksaay Software* Wartords. Up to 
four players can run small, warring king- 
doms until only ona monarch survives. 



MANUFACTURERS LIST* 

Creative Computi Ofl (A. P, S, TJ, Bo* 7B9-M, Momis- 
twn, N.J. 0T9M 

Funlosy Games Unlimited (P). Box l&w. Madison, 
Wl* 53701, 

Hayden Books {A. P, T). 50 Ewan St.. Rochall* Park. 
N.J, 0?«2. 

Holistic Data Syslems inc. <Ak 2210 WitsNre Bivd. 

SentB Monies, Calif. 90403 
insiBPi Software, tJa Kilobaud Mteroeomputlog (A. F>, 

S. T\. PetfirtjOt'Ouflfv N li 03458 
Mu«e3otiware{A, F), 71 12 Darlington Dr., Oalumofo 
M d 21234, 

Powersoft Inc, (Ak Box 157. Finnan, N J. 0Bt?7t 
Programme iruamanonai inc (A. P. $. TJ, 3400 WiF 1 
Shire Blvd . L&S Angulos, Calif. 30010. 

Quality Software (A, P. T). 1Q0&1 Odessa Ave , Se- 
pulveda. Calif. 01343 

setup* inc (A, p. T>, 10432 Burbank &ivd r Morin 
Hollywood. Calif. 91GQ1 

Speakeasy Software (A. P, Ti, Box 1 220, Kempivlle. 
out., Canada. kqG-uq 

TftS‘00 Program Exebangs (T), 17 Bnar Clifl Dr , Mlf- 
lord.NH MOSS 

‘Hi m* above kfii. (he katiers A. P. £ and I Hind Inr Ok, tour 
moilpotmljr campUM— ih# kpttt P£T, Swearer ardTRS- 
M AUnca all el in* Wed iTikn/actwer* Mtt ■altwire lor 
irnfeU b<.ifintJBS( mv] name linanc* uw. u **m MQimat Mo 
mnalwr wMI your n nughi pay 1o *rila and an- to ■ 

C*i»k>g 



IF YOU TREAT 
YOU TRICK 
UKIATRUCK. 

Treat it to Firestone hard working truck tires for hard 
working trucks. 

The Transport 1 Wide Oval, for wide tread stability 
and traction, wet or dry 

The Steeltex Radial, for radial handling, traction, and 
economy plus steel belted strength. 

The All Terrain, with a deep-biting aggressive tread 
thafs quiet on the road, rugged off the road, Plus a 
bold raised white letter sidewall design. 

All three are tough, ail three are available in extra 
traction tread versions, all three are priced right. 

Check them out at your nearest Firestone retailer. 

He'll show you how to treat your truck like a truck, 




Transport 1 Stoeite* Radial tH All Terrain™ 
Wide Oval 1 



LIGHT TRUCK TIRES 
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HOME COMPUTERS fConjnnuetf from page SBJ 



JIG-SAW 

FURNITURE 




Tough, Durable. Ugftt-wtigM Futfillur* in 
SdF! Hos rhdl new horn* your savings 

OCCduril? Do you ne#{j Itjrnltuf* ror your Kid'i 



rooms? How ObQut some 



i( knack- 



llarJ-wHlgl 

□round , fok® •Kj-th*-Oanch' rurnMure lot your 
vonY 

Thijr-ei rtanrtvnriTi axli-aro sly durable chOks 
ore cOnsliudlQd of heavy- duly PVC Fubrng and 
ItiS cuihJqos and suppods ore Of open mesh 
poJywier mai is ral and ml i dew wuranr. 

Your Mrnirure Is delivered Id you unassembled 
- you pui H loQuikni end save Assemble she 
ira me. pgr on The cushions and you* choir It 

t read y ror years or hard use I 

Wa hove a oouch OyO UdO I# df eirfra coil. Your 

r~— 



Mall coupon Todoy for more mtormoii on 



I EVES- WEAR PRODUCTS, INC. 

I 11QI Norm Howard AY*„ Tampa, Pi 33407 

a Chair- $7? sq zj Cauch-J149.9C 

{Name 



|Aodrets 
|Ciry 
I store 



IIP 

Dealer Inquiries welcome, 



I 

■ 




Enjoy the warmth 
and beauty of a 
fireplace . . . PLUS 
the high efficiency 
of a wood stove! 



NEWf The first 
^ 5 — « acohomtea! and 
highly efficient al- 
ternative to a 
built-in fireplace: 
THERMOGRATE 
Free-Standing Fireplace/Stove 
■ 5-Way system delivers more Heat 
output from less wood. 

• Costs less to buy & install , 

• Deluxe full-view 1 picture window 
glass doors, 

• Integral Stainless Steel tubular 
beat exchanger . . . delivers high 
heat output w/o blower! 

• Antique Red or Satin Black. 

Performance & Satisfaction 
MONEY-BACK GUARANTEED 

Write for FREE Brochure 

THERMOGRATE ENTERPRISES, INC. 

2 78S U Fairy lew Aw„ Dept, 08 
P O Scut 43001, SI Piul, MN S51G4 

Or CALL TOLL FREE l ■ MO-HB-OBU 

T^eSoGRATE* 

{}iB7VTElSr PiulMN55llJ A|l »ph|**0»™pd 




This is h computer's 
cpu "chip." Of central 
processing unit. It is 
the “braird of the 
computer, and ell oth- 
er chips and compo- 
nents work to support 
It. Once very expen- 
sive, cpus now sell Tor 
less than $10 In quan- 
tity. Unfortunately, It 
takes more than a cpu 
to make a functioning 
computer The $502, 
z-eo and aoso are the 
most widely used cpus 
I n the Industry. 



requires a $100 modification. Or, you 
can buy the advanced TRS-&0 Level 
It, with the extended BASIC includ- 
ed. The Apple II doesn't bother with 
decimals in its integer BASIC mode, 
ns it can operate much more quickly 
that way. This allows fast animation 
of graphics. The Apple does come 
with extended basic as a program 
on tape (included free). Or, you cun 
buy a $180 accessory which allows 
extended BASIC to “come up"' when 
you turn on the computer. 

Extended BASIC is an absolute 
must fur home finance or statistical 
summaries. The fact that these four 
computers offer extended BASIC is a 
prime reason for our recommending 
them. 

If memory will serve . , * 

When you program a computer, 
you are telling it how to do one task, 
and it will perform that tusk over 
and over again whenever the pro- 
gram is run. 

Naturally, the more complicated 
the task, the more complex the in- 
struct) on s — you r program — must 
be. A very long program requires 
more memory than a short pro- 
gram. 

Memory is measured in thousands 
of "bits, pl A bit is the smallest unit of 
information understood by the com- 
puter. Usually a ‘‘bit" is a 1 or a 0. 
Eight of these hits moke one com- 
puter word, called a h ytt\ An 8K com- 
puter has approximately 8000 bytes 
of memory. Likewise, a 48K machine 
has over 48,000 bytes available for a 
program. 

How much memory do you need? 
That depends on your application. 
An 8K capacity is an absolute mini- 
mum, JSK is good and everything 
over that is great. Why? Because us 
you get more advanced, your pro- 
grams will get longer— requiring 
more memory. 

The TRS-80 and the PET arrive 
with 8K of memory, the Sorcerer and 
I the Apple with 1GK. On all of the 
computers, adding more memory 



{up to a certain limit) is simply a 
matter of plugging in “chips," which 
are rectangular black boxes con- 
taining the integrated circuitry of 
thousands of transistors. The Ap- 
ple's main case will hold up to 48K- 
Tho other computers require expan- 
sion cabinets to go beyond 16K. You 
can buy additional memory chips 
separately. 

By the way, there are two types of 
memory, referred to as Ham and 
ROM. RAM stands for Random- Access 
Memory. This is memory the com- 
puter can use over and over again, 
and the com puter can also get to any 
portion of it right away, ROM, or 
Read-Only Memory, is a permanent 
memory that can never be 
changed. 

Your programs are stored in the 
ram (which can be reprogrammed at 
any time with a new set of instruc- 
tional, ROM is used to store the BASIC 
language and can’t be altered. It is 
the HAM you will wish to expand. 

Draw, partnerl 

One thing that sets these comput- 
ers apart from the others is their 
graphic capabilities — the way they 
can generate pictures, charts and 
other such computer artwork on the 
display screen. This is more than a 
styling difference; it will really af- 
fect how you use the machine. 

The Apple is the only way to go if 
you are interested in color graphics. 
The other computers just display 
black and white. This is one reason 
the Apple costs more, If you saw our 
May 1971) issue (Ar# h}t O im/mfcr, 
page 128), . you have already seen the 
beautiful color graphics the Apple II 
can prod Lice, If not, suffice it to say 
that the color output is very strik- 
ing and effective. 

The TRS-8G divides the screen 
into points {rectangles, really), and 
allows you to turn o?i each point 
(making it white) or off (black). So, 
you can draw lines and graphs and 
some artistic graphic a. 

{Pfaffga fur n iq page 
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LOOKING FOR IDEAS ON HUNTING, FISHING. CAMPING, BUILDING, TOOLS, ETC.? 
CHECK THESE LISTINGS, THEN USE THE COUPON BELOW. 



WORTH WRITING FOR 



137 Tools rot the Mechanic 

A. 24-paR(* ialal<5R it) hand hwJk frimi tlhanncljock, Inc , give* lull infix 
(nation Itlmijt Fhpir ptinuLr Innjpie-and-Krom'e slip joint pliers, prerisiun 
culling pliers, udju^Samc wrenches, screw ilrivrR, hiiimnm, Lnj Miigih 
clamping tools and more. Fret*. 

138 Solving problems on ihe Hoed 

A glove compartment guide tells drivers hmi to vpoi trouble 

while on the r^td ami solve it Featured urc trnnhle.dionti«R ti|i* tor 
{IlKfinn pf common car ailments and proper mm n-lcnuucr practice*. Also 
irrliidrd arc yrtioih wh safe dm mg uiid W1 MOing- !>flf Imm F'raTii- 

139 Cut Lumber Costs 

Miwv giving ncNiVIi’t from Bel saw Milch incru (m. 1 r I Z - Inns to convert 
Itm-cmi iolijJi IliM^h Intu liif'h-'taltlrti.iiiilsT, iron and 3m hi hoc KasV In 
use power U>ol rips acid planes IujlulLv to M/e and imiltk (o choice oi 
pa tier ns m jiiTrl one iiurvcnicnt. Shows you how to match any evishrit 
molding or nistom design ymir own iKiltem*. Fret*. 

140 Maintenance Guide lor Specialty Vehicles 

Light ri'iTi'irlioriid and oldits vehicle^ wnrk harder and dnvr billlrc llian 
iniiiM-nLinnal ear.* [■' iwj nent ohi'ck* and extra prevail ti nos are Or order, 
Men- is .l check list of itiiinilciuricc tips IVnili FliOrUltjr, Free. 

141 Tool*, Tools and More Tpqfs 

All 1 93 pages sjf the L'.S Cenefal Supply Cum. catalog ate filled With 

I up- name trwds .rod h.uiilyni.iu nupphc* — fi.iJW rtf them 1 Plhnnmled 
prices. foo $1 mt I,ridntl(liible on first order 1 !, 

142 Take the Hessle CHd of Your Car Meintonanca 

SnVr (irfli 1 , mi mi's and Omihh 1 when hui keep yuui ear's part* clean iiml 
1 1 1 hnicatcd. Mere's a guide from Child Eagle i llu striding their liill line of 
MLIlomndt e [it-mluel'’, in, 'hiding lubricant*, sealers, engine f-lcalirm alid 

I I nirv |] \ | dnii ns In m tu o sc each pn m luct u > keep y oi it sat n Mining s no Kith* 
ly. Free- 

143 For The Sporting Man 

1 1 rnNVTl i njt has Ikt n *erv > ng Sport shut i fi tr a vent n ry ,i m I woi i hi li ke c»u 1 1 , 
exam 1 1 le its In 'iriili lid cal.itog Os or I -id piijpui ts we ring Brownings liill 
lire el rillr* and idifllgtins, ns well iih (idling and niche rt L-ipnpmcut. 
utctesHHies, bind Hpurtitweaf And l(\ fret 1 , 

144 Lower Your Cat £ Tune-up Coat* 

A I roe hooldcl fnntl l>idtu l'rcKlwt* sjisf*s nil the fuels tm their eirdronie 
ignition sssteiri 3 .earn about tin 1 pnsMhle vuunjt* in gu* ami eUininAtiKin 
of hmcrLtps F.isy tri in >4 all Kits all ears, trucks, IiuhU. and hikes. 

145 Time on Your Hand* 

B iii Id Mason & Si tills an t'lixis I min kits [arHnlk tailored to your 111 
Icscl Witlc sold -li on. including Heirloom, Cimlcriipnniry, Vntiipo' and 
Shako cUtcLs. New eului oat dog .iKnofTors tlti' tuuli In build them. Only 

SO* 



146 wall, Picture That 

Mere is a 1 2- page pamphlet iron) Kodak Unit shows mm how lo photo- 
graph thr* picture on yunr television screen CZoptiire ific m^ny lm|Hn ljjit: 
unci ciiftryaltlc csi'ilts uffen'd nn tirlevislUl] m£nt in ymir own home. "-V 

147 Bullxt It and Save Money 

CarlH esild . I in. tiffns a tsitor h ruth ure deserfhi or money vis iug hi ii kl-it- 
ynlirsclf kits lor utility and riWMtkjii.il vehicles There art- kits for 
stiiRling your eswri trail hike, ft-sshcrl AT\', Dump frart, 14 ton hunter, 
tiller HthI Intirc Free 

143 Your Own Baautiful Beast 

Sell rude C^Litlery. makers uf tJld Timer KniU's, now nuifcrs the 1st edition 
iif the Old I nner Knife Almaii.u'. Offers a wealth -i d inturm^tioTi nn knile 
inakcng, i-an- amt tsillcctillg and unhides ,iti Old Timor Boautilul Boast 
iruib-en, Sclld he ysnir icilltH'Idi ’s item AlntaiuLC anil in- ahlc to wear your 
nun rnggicl El i . i s t nn ynur T slijrt or joywherc you !iks:, Free, 

149 The Complete Machine System 

Lmcn-LuK wpn|d like SOIL to have its hi octuirr ms criilg the many Uses (if 
(In' l ninvit 't TW is a rnioiuturc u (liver sal rii.nhine tihd for iiiCtal. wtuhI 
and plastic. For the heidrmcT or r spci UTies'd crdltMlt.ill. Oft jll the 
lliils— finee. 

150 A Money Saver 

Fr* id mewl any part of almc^t ,M3> t ,S. t'Lir 1 3 ElTh-T'H'l w'ith i.-uvy "ene- 
step-.Lt-.i-timc" lielp ifoni Bfti'ic (‘arQirif (ftuxtruh 'd SunpliEu'i I iliStme- 
tkins, "pUMhiip 1 ttpv iLticl himdmh O’l'diagrums, illnstratioris ,uid specs 
make tins crniipreheiiyivc volume a real mnupy saver, 5’2H pp. Flantl- 

tmnnd [imi SL4.95 

151 A Hoi Hem 

Cruftslcch I'orcli devi'lims Hiinic tempeiatLire up tu 3?0ff' ( ;,m Iw iiM'd 
Ecu lartli hni/iug amt ^uklcnrifi OeiK-ral Hc*Kulutnr nfieis hrex+mre de, 
scrihiriR the liigh peiTijrinantt' and Mifets fiTimj i^ ui lln% l»n:h Works «n 
r ithff MAVP or prupibiiH 1 fuels and can nc used I'oi uidimi nil rc|unr mid 
In hi ills pinjctTv 3 ' nw". 

152 A Real Work Horse 

The Hirsh Compilin' offers i nformaUnn nss the Iron Fh/rs^', a liens j duty, 
portilhlc sanlinry 1 , Super vtrnug, n i» ready Eu MSI - ssfiti) ytm ucistl Jl and 
folds foi sttieaRf. CJrt details it^ mmn usv^ and Informal Eun cm other 
time artd viork suvl rig tlu-.li I'roducts f ree 

153 Mow 'Em Down 

l.iiwn iiinwiii]C mude easy, WcnxU oilers a uimplele linn ot travlor-pnw- 
md tmdsTinount mid r>-,trrnoiuil hiss unutwriv. tihuitv oi iiiltmi; svnllfis 
III models (u III most tructnrs Ir'ciin 12 to 411 tip. Free enlnl limcllHIV frOTn 
Wundv Mivisinn rrlTlosttui Cnrp. 

154 Looking for a Chalianging Career 

jet M [-chimin. Coiinititcr Pmgrain tner, Elci+ronlc Invirunn-nt Hniuir- 
lii.lli The Mailin' ^ or])'- ran train vh»i ior tun* of nivirls noifskjfh'd feshs m 
.'iftfkenpatnmal (ickh. Ifsaai uri - hetuvcii IT and 2H iTid want mure infor- 
mation. wild lor the Murine Qirps Opportunity Book now. tTcc. 
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HOME COMPUTERS 

(Ccmiimvct Horn pj je tm, i 




A good book, llkfi this one by Leslie Solo- 
nion end Stanley Veit, guides you over 
common hurdles to computer enjoyment. 



The PET uses n different ap- 
proach in that each of the keys has 
nut only a letter, but a graphic sym- 
bol associated with it. Checker- 
boards, lines, dots, hearts, clubs and 
more are all there for you. The TRbt- 
WO offers more versatility as far as 
creating your own graphics, but the 
PET f s graphics are clearer than the 
TRS-80's in many applications. 

Exidy’s Sorcerer has combined 
the two systems, You can program 
either way— with graphics right off 
the keyboard or you may design 
your own. Another point to ponder is 
how easy it is to program graphics. 
The Apple and the PET seem to 
have the easiest program m mg com- 
mands in their graphic modes. 

Your best het is to visit a local 
computer store and try the different 
computers out. (By the way. don’t be 
afraid to play with the machines. If 
the- store doesn 't like it, (ind another 
store, Willingness to demonstrate is 
a good index as to how that store will 
treat you should you need help in 
the future!) 

Looking to the future 

It’s heat to have a computer w hich 
is supported by manufacturers oth- 
er than the one that made the origi- 
nal machine. This leads to two 
tilings — a greater variety of avail- 
able add-ons, and prerecorded pro- 
grams w r ith pricing that is more com- 
petitive. 

The TRS-SO is the leader here, 
with many reputable manufactur- 
ers offering both accessories and 
prerecorded programs Fur it. The 
PET and Apple II have also at- 
tracted their share of ‘‘secondary" 
manufacturers. The Sorcerer is still 
too new to have aroused much inter- 
est among other manufacturers, but 
we should see such interest develop 
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shortly in software and add-ons. 

Picture the best computer in the 
world with as much memory as you 
might hope for — but without a key- 
board or a display. Deaf and dumb, 
the computer would be no more than 
a box, not functional, hardly decora- 
tive or useful. 

Communicating back and forth 

All of the four computers have 
self-contained keyboards. Once 
again, you have to try them yourself 
to see which you would like to type 
on the best. Some people have com- 
plained that the PET's keyboard is 
crowded — and it does take some get- 
ting used tu. However, Commodore 
is now offering the PET (for more 
money) with a more businesslike 
keyhoard. 

The TRS-80 and the PET both 
come with their own monitors (TVs) 
for display. The Apple II requires a 
simple hookup to a home TV (a color 
TV for color graphics). The Sorcerer 
requires the purchase of an accesso- 
ry video monitor (which you’ll find 
varies in price us you shop from 
dealer to dealer). 

In one area, all these computers 
need improvement. That is the cub- 
nrttf interface , When you program a 
computer, you don't want to type in 
the program every time. Such a feat 
could take hours. Instead, (ill these 
computers let you save a program on 
magnetic tape — cassette tape that 
is exactly the same as you use in 
your hi-fi. To read in a program 
should be as simple as plugging the 
tapo recorder into the computer anti 
turning both on. 

Unfortunately, all these comput- 
ers (as well as all others) Can be 
balky and refuse to load properly. 
We found the Apple to be the 1 most 
reliable when used with the record- 
er recommended by the company. 
The Sorcerer and PET were about 
equal, with around a 20-percenl fail- 
ure rate. The TRS-80 was the worst 
with almost a 50-percent failure 
rate. 

At nu Lime were we completely un- 
able to load a program, but it often 
took more than two tries before we 
succeeded. 

Here is one place where there i» 
much room for design improvement 
in the construction of these comput- 
ers. Programming sometimes can be 
annoying enough w ithout tape-load- 
ing hassles! 

What more do you need? 

As mentioned, many different 
manufacturers offer many different 
accessories for theae computers. 
What you will need wi II be a function 
of what you will be using the ma- 
chine for. Still, we have seen a few 



outstanding accessories, some so 
good we would think th-ey should be 
purchased right along with your 
new computer. 

For the Apple II, you could not go 
wrong purchasing either the Screen 
Machine from Koftape or the Super- 
chip from Eclectic Corp. Both give 
the Apple lower-case characters and 
easier graphics. The Screen Ma- 
chine (for about $1 6) is a program on 
cassette tape, while the Superchip is 
a plug-in ROM device (sells for about 
$ 100 ), 

The difference here is that a tape 
program uses up memory. The ROM 
device Leaves all user-programma- 
ble memory in the computer free for 
program ming. 

Also, the Superchip adds, editing 
functions — ways to correct your 
programs. Check both out if you buy 
an Apple II. One of them will be 
right for you, 

The PET, for a long time, was 
without a good instruction manual. 
Recently, Commodore released one 
that many people may find a bit too 
technical to learn from. Total Infor- 
mation Services (TIS) makes a se- 
ries of manuals for the PET that are 
tutorial and well done — a moat for 
the new PET master. 

Floppy discs and printers are also 
available (see page 68 for further ex- 
planation of these peripherals). You 
will find that there is always an add- 
on you could use! 

Taking one home 

The TRS-80, the Apple, the PET 
and the Sorcerer are all available 
now, With the advent of machines 
such as these, the personal comput- 
er is within everyone's reach. Will it 
make good on its promise and actu- 
ally become as accepted as the CB 
set or hi-fi? With machines like 
these, usable with only a minimum 
of effort, it would seem only a matter 
of time, W 



Relieves Tormenting Rectal Pain 
And Itch. Helps Shrink Swelling 
Of Hemorrhoidal Tissues 

,,,Due to inf lamination. Gives prompt, temporary relief 
from such burning itch and pain in many cases. 



The burning itch and pain caused by 
inflammation in hemorrhoidal tissues 
can Cause much suffering. But there is 
an exclusive formulation that in many 
cases gives prompt relief for hours from 
this itch and pain. It helps shrink swell- 
ing of such tissues caused by inflam- 







Save Water 

With A TaiietTu.nc-l.Jp. 

Just <m* k«ki(n£ loilei tltl WJiCt 
up itn T H, fKM'i Rdlluni ol water each 
Jtat dut tn a defective tank mrch- 

iniim Why gu on wining wm*j{ 
Wine fox your tree Tbne-Up Brochure. 



PLUIUMASTin INC 
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matron. Tbsta by doctom on hundred* of 
patients reported similar successful re- 
sults in many cases. This medication is 
Preparation ®. 

There's no other formula like Prepa- 
ration H. Ointment and suppositories. 
Use only aj directed. 





DQ-u-yourscUers! Fine) the answer to your prayers for a- new home in Ihis hook. Jqfh in# 
ihousands oT families who have beaten inlJahgn by Pudding Iheirown home Tn# Miles Way 

The Miles Way 15 dirierent. n's based on Icuel In people who are iow on cash but high on 
ambihon Miles tunn&hes blueprint pre-cut mater i&r&, siep -by-step insl ructions and lets 
more. There's no big downpayment., and you make low monl My payments while bonding 
Whal'9 morn, you may bo able Iq start budding without 0 paid-for lot. 



MANUFACTURERS' LIST 

Ccmputn: 

Ciiiwpui* ine (Apph. II], 10200 gangly Dr Oypodmna, 
Cakl. MOH 

Commmlor# Biisirvngs Machines IPET SOfli]. 3330 Scon 
0lvd . Santa Clara. Can* BW5i 
E»dy Inc I.Sorcer *r ,k Bee Wear Maude . Sunnyy^e Caiir 
WH 

Riidid Shack (TRS-flO) I 300 One Tandy Cantar, FChI Wurth. 

Tei T61M 

AconnofiM i 

Ed*ct>£ Ctwp <&upo»fh'pj. 2B30 Walnut FM Lana. Callus. 
Tan 

Heunsbcs me. (Spaecwabi. 900 San a mm run rj ldi Alma. 
Calir. 94022 

Mountain Hartfwirfi InC <‘AZ Control i, 300 HarrtVWtit BiVd . 
SartU Out, CuH 95060 

Sokapra FScrw* Machine), 10432 Burbank BtvU , f*udh HoHy- 
wwo. CaiH 91 MI 

T-elpar Inc ipnmefB f. Af 3i* Silly Mrich^B Rd Poh 79$. Add- 
son. t#*, 75001 

Total Infnrmetcm- SanriCaa <|PET mai'nilal’. BO«; 92 1 . LOB- Ata- 
ri- ,ns. H M *7544 
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Oct our c. r«a c Firjrn# ideas took JMdiis th# whole story, Eighty -Tour rutt-color page* or 
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energy savings. OeciXalmg . plus Mty exciting bin Id -it- your sell heme designs 



Send coupon lor your free copy loday! There's no obligation jus! a chance to heg-n a new 
«ts m your awn new hom®. Allow s w##xs for catalog tteiwery or send Si .00 lor phonly 
handling. 
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MORE MILES FOR YOUR MONEY! 

fConfinu&J from page <J6 ; 



VSJCJtii 

WAT! 
50 - 100-200 
FEET DEEP! 




free water was in- hire a 
thousand dollar* or more 



SAVES YOU HUNDREDS OF DOLLARS!!! 

Did you know that vast quantities of fresh, sparkling dear water lie within 
200 feet of the surface of the ground almost everywhere? In the city, In 
the suburbs, In the country. Pure, tasty water untouched by chemicals or 
pollutants. 

Trouble is, until now, the only practical way Lti tap this wonderful supply of 

professional driller — and that could cost you a 

But now YOU can drill your own well and 
save hundreds of dollars! 

With the remarkable Hydra-Drill you 
can drill your own well. Lt’g amazingly 
uncomplicated and simple to operate. 
More than 47,600 water well shave been 
drilled with Hydra-Drills by homeown- 
ers who have had little or no previous 
experience in well drilling. 

You owe it to yourselftotmd out more 
about this practical economical way to 

K rovide good, year 'round water for your 
ome and garden. 

Write or call today for our FREE in- 
formation package including the book- 
let 'HOW TO DRILL YOUR OWN 
WELL". There’s no obligation — A€T 
NOW! 

Deepracti Mf(. Co., Opelika, Alabama 36801 

a £c- (800) 821-2280 

{Ext. SO 




Call anjrtirnf inc Indio j 
0{l CUP COUPON ANL 



Sunday*. 
MAIL TODAY! 



Deeprock Mtg, Ca. r Dept PM89 
Opelika, Alabama 36B01 

Please mail your free in forma l ion kit im- 
mediyJefy, 3 understand there is no obliga- 
tion. 
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D»h*r !>]: 97, FI. 4-tyl 
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□■star |2 | 90 FI, 4-cyl. :1 i?ShI 
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F&4: 97. fi, 4-tyi 

pox itatlon wagon 97 Fp. 4-tyl 

4QOO: 97. FI. 4-tyl 
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“I want my ‘Popular Mechanics’ projects to look 
professionally done. Irwin products help? 




Mike Todd, School Principal and Do-It-Yourselfer 



Yau eah easiiy bora holes up to 
1 Vi " ftilh [he Irwin Speed bor "S& " 

This is rhe ft nod bnhalculs 
dean, fssi, accurately, Puls more 
boring power a I the working end 
of your UlOClTrC drill. 

Hr wm's exclusive hollow ground 
pomt slarls holes 
fas I Sharp spade 
type cullers pow- 
er through uhy 
kind Ql wood. Vi " 
shank, chucks 
peiTeully. 

Workshop ap^tlnl 

Sel o I fi Speedtfir 
' 8ft" bits Wim nsijral 
tiirig i.jp rack Sues 
Va t ft, V*. Vm.. ft 1" 

j Strait-Line 

Chalk Lin* Reel Bo* 5d li 

$ tOO ll fixe;. Popurar-prlced 
l-win sfllf-ehnlkmg jlummurfl 
'S-’i'V allay box Easy ar.liDn reel Lent 
I Wjr pro?! Orac lie ally damage ‘ptodl 
*' t ns poekc-1 or ftond 
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CONCH H MACHINERY COMPANY, 



Cdd It iilj-OUl A I u I II iil Urn 

fAtfdi wirh price* and 
proefocHen irsefe sccmi* 
difaCt fr*m VtfOrlcl i ‘i larg- 
u- s * maid manufacturer, 



SEND 

$5.00 



P 0. MX AM, HlCKOTY, H C 76&D1 



EYEGLASSES BY MAIL 




DOCTOR'S PRESCRIPTION OR VQUR 
PRESENT LENSES DUPLICATED. Urge 
Sflloe U on of 1 * left f aih ion f r am p\ and I in»i . 



QUALITY. ACCURACY, FIT. 100% GUARANTEED 
Send for FREE eamilv cat aluq today 

PRISM OPTICAL INC. DtpL pm 

mil NW 7lh Avr„ Nc Mumi, Ft*. SUM 1B| 




IRWIN 
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Dogs The Befsaw Pay ? ) 

YOU BET { i 






a* 



■‘"On Saturday*, my bis day, I take in |4S la-*G5, 
01 hi'r dayn I avc-mr? 1 Wh. but I figure ] inn km 
br tween J r j ( i-i *i.l |xrr hour . . . and aomtrt I nwjft mure. 
I im preiumtly cnlarginir my all up, and thank 
Bklraw And their fine feuipmenl fur mukin? it 
pcanible." 1 

V. O, Millrr Hubrrt. Snrlh fnmJi'jia StiSSi 
i H l wah diiabled by in accident while employed 
an an inrti worker. They declared me lO&'ft dis- 
abled and rnid I'd never work ajjam. I don't think 
I could work for anyone tint hut I ttifltd my 
Hharpcninjt bun i n eas part-time and now It"* turned 
into n futt.time job with mu-r*.- work than I r*n do.“ 
RtX Stogr Tampa, Florida 33CI& 

■ "I had dreamed of n titinji for yeara, but wu 
if end to quit my ill lined. job. I had never used 
I hi a type of equipment, but the SkUKF-ALL wba 
real cuy to learn. E sharpened 3Q> blades my first 
week — -without adverlisarur at ill. Now. foe the 
fir it Lime in my life. I ran eay thil 1 am content." 
FdrrYa Cornelius IfrEtfn^oa, Ttxaa t0OS>5 

No Selling, No Inventory. ..Year Round 
Cash Profits and YOU Set The Hours I 



Makes Over $60.00 EXTRf^ 
a Week In His Spare Time 
Sharpening Shop! 

,s My Bo I saw Sharp-All made me 
an extra $3,500 last year. 

Now 1 am fcoing full time. 

It's great to be your own boss.’ 

DAVID SWANSON UtiCL Michigan^ 
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SEND FOR FREE FACTS I 

You risk nothing by accepting 

lhia dfi'r lo 5i:« hOW easily 
you car turn your Spam Urrm 
into bia Cash Pnofila with yernf 
own comp loin Sharpening 
Shop, No sailing , „ . no pre- 
vious expe^erce nd-oded, Our 
famous Sharp- AM end show- 
how instruction not you up tp 
make J200, MOO. *700 a 
monlh CASH eherpenlng Saws, 
Knives. Scissors. Lawnmowers, 
Shop and Garden Tools . . * 
alt cutting odrfea. 



Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business^ 
how we help you grow, 
how we'll finance you- 

FIND OUT ALL ABOUT IT 
No Obligation — 

NO Salesman Will Gall 

BELGAW SHARP-ALL GO. 
710 P Field Bldg. 

Kansas City. Mo. 64111 



. . No Salesman Will Call 



I B ELS AW SHARP- ALL CO. NOP field Oldi,. K^n»s City, Mo. 64111 i 
Send details o! free TRIAL OTTER and Trta Book "Lifnlmt Sscurity" 
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RED WING 
SHOES 

me ff ittivrest 
safety boots 
for busy feet 



• Heel -hugging Pecos pull-ons with 
Sleel toes 




THE 

Y£UQW PAGES 
UNDER ■ SHOES' 1 



* Full-grain, water repellenr leather 

Sweat-Proof 
laaihor insole— 
won't crack 
or curl 



Sizes 5 - 15, 
Widths B 
EEE... 



no' an s-i jc-e-a 
m an widths 




GARAGE DOOR OPENERS 



• Buy Factory Direct and Sava 

* Thousands in Use * Frse Brochure 

• Easy Homeowner Installation 

* immediate Shrpmenit try U PS or PP 

HELPMATE EOirijimenE Cd dept, PM779 {Lirodj, U| 
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“A dream 
business" 

Mother Earth Mews 

Make $1 00200 a day as a chirrr 
ney sweep. Energy crunch and in- 
creasing wood- burning causing 
soaring demand, Have your own 
business with low investment 
using our modem methods. 

Call or write for free details. 

Illack >lj*ga4! 

< himiH y 

Drpl. RW,9le*r|. VT «*fl 



MOODY 64-MPG TURBQOl£$EL 
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82.6 mpg at 50 mph and 84,1 mp^ on 
the road at 40 mph. 

For Gordon's road teat, the Capri 
carried a 500- pound passe nger 
weight* a full fuel tank (18 gallons) 
and normal vehicle equipment (jack 
and spare tire). Using his highway 
result art the example, the Moody- 
mobile ran travel 1513,8 miles be- 
tween fill-ups. 

The ear was also tested by govern- 
ment officials in city driving condi- 
tions. Carrying a full passenger 
load, with tires underinflated* and 
making 11G stops that varied from 
20 seconds to two minutes, the car 
attained 57.2 mpg. 

“Moody and Shetley have taken 
on a task of a Factory team of 500 en- 
gineers and have done a phenome- 
nal engineering job," Gordon 
states. 

What's the secret, and where are 
Moody and Shetley going with it? 

“There is no secret,” says Shetley, 
“This is something domestic car 
companies can do. The Germans nnd 
Japanese have diesels that are get’ 
ting mileage close to what we're get- 
ting with the Capri.” 

Standard Capri used 

Moody and Shelley took a stan- 
dard equipped Capri, pulled out the 
engine, transmission, driveline and 
rear axle, and installed a power 
train that is designed for maximum 
fuel economy. 

Says Larry Johnson of the L and V 
Engine Service in Pinellas Park, 
Fla, i wht> f with his brother Vic, 
worked on the turbocharging unit: 
“Ralph used established mathemat- 
ical tables to determine the most ef- 
ficient rpm and load range of the en- 
gine* He modified an engine, trans- 
mission and rear end to attain this 
level.” 

An example of the mathematical 
tables Johnson refers to are "pounds 
of fuel per horsepower per hour” ta- 
bles, which are available for every 
engine. 

The engine is a Perkins four-cylin- 
der, in-line l08-cu,-in, diesel, which 
has been used for 20 years to run ir- 
rigation pumps and sailboats. At 17 
inches high, the engine is one of the 
smallest and lightest around. Its 
original weight is 510 pounds, 
Moody shaved 50 pounds off that. 

"One thing we did was install a 
steel flywheel that has a different 
thickness and diameter from the 
original,” Shetley explains. “We also 
modified the bell housing, manifolds 
and exhaust system,” 

The result has been a total engine 
and transmission weight of 450 



pounds. The original Capri engine 
weighs 555 pounds without a trans- 
mission. 

Turbocharger a key 

Internal modifications made to 
the engine allow it to run slower and 
cooler. To increase performance un- 
der those conditions, the engine has 
been outfitted with a modified Rtt- 
jay 25 turbocharger. 

A turbocharger is a device that 
uses a turbine driven by exhaust 
gases to drive a supercharger on an 
engine. It increases engine power 
without affecting fuel mileage. 

Turbochargers are widely employ- 
ed on racing cars. Its use on the 
Moodymubile comes as no surprise, 
Ralph Moody headed Ford's racing 
division from 1955 to 1976, 

Tile modified turbocharger helps 
the Moodymobile maintain its high 
fuel mileage, By providing more air 
for combustion, the turhocharger 
permits the engine to burn 99 per- 
cent of the fuel charge. There is lit- 
tle lost fuel and there is a significant 
reduction in emissions, to boot. 

“Ralph Moody's car is four times 
cleaner than any engine now on the 
market ” says auto expert William 
Gordon. 

Gordon's tests revealed a negligi- 
ble 50 to 90 parts per million hydro- 
carbons and .01 to, 02 percent. carbon 
monoxide. 

The car had not been tested for ox- 
ides of nitrogen ( N 0 x) at the time 
this article was being prepared. 
However, Shetley says, “Our inter- 
polation of data reveals that the en- 
gine will put out only ,08 grams per 
mile oxides of nitrogen.” General 
Motors has formally petitioned the 
Environmental Protection Agency 
for a waiver of the 1981 NOx stan- 
dard for diesel engine's, which calls 
for 1,0 grams per mile. The .08 expec- 
tation would better any NOx stan- 
dard being considered. 

Part-time fan electrically driven 

The Capri diesel is water-cooled* 
but it doesiVt have an engine-driven 
fan. This reflects another technique 
used by Moody to take as much load 
off the engine as possible. The en- 
gine doesn't overheat on the high- 
way, To keep it from overheating in 
city traffic, the car ia equipped with 
an auxiliary electric fan that Moody 
turns on by flipping a switch. Pro- 
duction cars would have the fan 
thermostatically controlled. 

Moody and Shetley become very 
quiet when the subject of transmis- 
sion and rear axle is broached. The 
standard four-speed transmi ssion ia 
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a Ford WT unit having an original 
3,98 ratio in first gear, 1.97 in sec- 
ond, 1.37 in third and 1-00 in fourth, 
Tht roar end is a Ford C2 which has 
a 69M rich -diameter ring gear and a 
3.18 ratio. Those gear ratios have 
been altered in the Moody mobile, 

"We modified the drive train dras- 
tically, 1 ^ Shetley says, ,L and that's alt 
we'll say about it." 

Decreased gear ratios 

However, it is no secret that to at' 
tain better fuel mileage, gear ratios 
have to be decreased. Thus, the C2 
rear end was probably modified by 
Moody to a ratio of perhaps 3,07 or 
2.75 — somewhere around that. The 
purpose is to dovetail the engine and 
drive-train torque to get the most ef- 
ficient rpm for the speed at which 
the car is normally driven. 

Another interesting note is that 
the front of the Moody-made car has 
been lowered two to three inches to 
reduce drag, and set up so handling 
would not be affected. As for the 
handling, 1 found it to be as good as 
that of any small car i have ever 
driven, with the exception of some 
low-end vibration that Ralph as- 
sure? me will he eliminated in pro- 
duction models. 

“The engine in the test car is 
mounted on stiff mounts because of 
all the abuse the car s been getting," 
Moody explains. 

I went from 0 tofiO mph in about 17 
seconds and held a top-end speed be- 
tween 80 and 8f> mph. Like any die- 
sel, the car was noisy with the win- 
dows lowered, but I can put up with 
a lot of noise for 84 mpg. 

What’s next? 

Where do Shetley and Moody go 
from here? Lincoln- Mercury has in- 
dicated interest in providing them 
with ail the Capri, Monarch and Ver- 
sailles bodies they need. In anticipa- 
tion of this, the two are considering 
opening five production plants to 
meet the demand, which has already 
started. At this writing, they have 
received 40,000 orders. 

The five plants they're looking 
at — in Titusville, Fla.; Denver; De- 
troit; Charlotte. N,C. and Baton 
Rouge, La-— wilt produce 10,000 
cars the first year and 50,000 the 
next. Thereafter, they will be mass- 
produced at greater rates. 

According to Ed Gorman of Lin- 
;o In -Mercury, "We are interested in 
the Moody car, but several details 
must be worked out- However, I am 
cautiously optimistic." 

The "details" Gorman refers to 
ire the certification of the Moody- 



mobile by the Environmental Pro- 
tection Agency, sharing of the war- 
ranty responsibility for the car by 
the three major component suppli- 
ers (Lin coin- Mercury. Perkins and 
Raj ay), and arrangements hy Per- 
kins and Raj ay to provide the Lin- 
coln- Mercury dealers with replace- 
ment parts and service training of 
mechanics. 

The Capri t with optional five- 
speed transmission, airconditioning 
and A M FM radio, is expected to sell 
for $8S)0Q, With AM radio and a four- 
speed transmission, the price would 
be $BO0O. The Monarch, which gets 
65 mpg on the highway, would sell 
for f 10/700. The Versailles (55 mpg 
on the highway) would sell far 
Si 6.900. The Monarch and Versailles 
will be equipped with automatic 
transmission and airconditioning. 

Prices aren't exactly cheap, repre- 
senting from $2O0O to $4000 above 
the sticker price for the three mod- 
els, However, when you consider 
that with a full tank of fuel Stt the 
Capri, say, you can go from Mew 
York City to Miami, from Chicago to 
Salt Lake City, or from Los Angeles 
to San Antonio without making a 
fuel stop — well, maybe the price 
isn’t so bad after all. 

Up-to-date information about or- 
dering the Moodymobile may be ob- 
tained from Moody and Shetley at 
Performance Proven Inc,, Box 178, 
Oak Hill, Fla. 32759. 

Incidentally, Moody and Shetley 
are building a two- passenger road- 
ster with a fiberglass body. The car 
weighs 1450 pounds. Its mpgV 

Would you believe 150? 

"We guarantee it," Shetley states 
flatly, PM 

34-MPG AUDI 5000 DIESEL 

fConfrnoeo' from pape 43,J 

few' day s* of hie life sitting stupefied, 
pedal to the metah while the speed- 
ometer needle slouches slowly to- 
ward 90, 

If you're new to diesels, your pass- 
ing technique for two-lane roads 
would benefit from studying stock- 
car sling-shot maneuvers. Jack-rab- 
bit starts, like 50-cents-a-galton die- 
sel fucl t you can forget. 

No vibro-massage 

Tuning out diesel engine vibra- 
tion is an art carved in rubber. En- 
gine mounts for the new five'cyhn- 
der diesel are hefty enough so the 
seat of your pants won't tell you that 
you’re driving a Mack, when the 
badge and the velour say Audi. Un- 
f.Pfaa ss turn f op ag e T5 
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All I he louls you’ve ruined brcau ye of striking a 
Mdtn nail tfmLd have been saved iF you owned a 
Conot-ef MifiaKpi. 

This remarkable elfttronic U>ol tsn fiftd hidden 
nails in boards, or pipes arid wires turned in walls 
H’s also the world’s bevL siudfirlder? MtliUpj stint 
4 sin inch wide area, which is I he largest of any tool 
Op i he trarkcr. Adjustable sensitivity, however, al- 
low* flinijoim in £ mml ribjecn in within s half inch 
Hide. 

Conover VteLahpy comes 10 you wirh ninfwofi 
transistor hallery, tomjileie insiructionv and war- 
ranty card. Don'r chantt C'.er again sinking a nail 
with one of your valuable torts. Buy Mtwhra 
today! 
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M KYB Gas-a-just Shock Absor- 
bers give you superb conlrol, 
even around sharp curves or 
over rough roads, You feel like 
you're glued to the road." 

JJ I know. 1 use them on my per- 
sonal cars and trucks," 

Find shocks to fit most cars, 
light trucks, and vans where you 
buy pads. 




iV.v'it ,'r* r 

K V 15 

Kvs corporation or *Mesnea, 

2BT Eijprfvmr ta™ SpuHi 

ni-mwi eons 

EVu.Hl undvr llcwiw n4 (V idaCH-bwi ■yitmi 




TiRT 



AUGUST iq?0 



DRIVING THE 34-MPG AUDI 5000 DIESEL from <>agi*> t ST) 




lawn 
V Slilt 



Um vuu ■ cuiiom pun or ci i du's Ciiw w Hna I o£ 

homts, lusun homfj. Jnd fcaflifti N&m J39W *“411 b«h 
1.1 50 ’UJlflrihto unhjfminstT p*c‘. *1 CHJ 

^Wilderness Log Homes 

JHauie 2SPMCB9 «yrr*Mh, Wl 53073 
i'ifat-f ttfiti PUD Boo^J3 ! .CsaiBrship ln»D ti Oft 
EnclDseflist 

N»mf 



fortunately* you’re made aware of 1 
this soft drive-train mounting by 
the violent whipping of the five- 
speed shift lever in your right hand 
when you do not accelerate and de- 
celerate very smoothly. 

Other adjustments you have to 
make at the wheel of the 5000 Diesel 
are twofold; t old starts require a 
brief wait while glow plugs warm up 
things in the live cylinders for the 
lew-volatility diesel fuel, and you 
have to get used to the fine-tune 
control for idle speed. This idle speed 
adjuster is a knob to the left of the 
stee ring column on the lower edge of 
the dash. U’s designed to increase 
idle speed for told starts and can 
also be used to fine-tune idle in city 
traffic, if you're especially sensitive 
to a slight diesel clatter at one spe- 
cific rpm range or other. 

vw’s diesel family 

The diesel Five is the latest in 
Volkswagen’s family of in-line diesel 
powerpl&nts lAudi is one of tile car 
lines in the VW family). The first to 
be introduced was the Four current- 
ly used in Rabbit and Dasher mod- 
els, It's a derivative of the gasoline 
Four. 

The Fives too, is a "gas-block" die- 
sel that has its origins in the gaso- 
line Five developed specifically for 
the 5000 sedan. A Six is in produc- 
tion for light trucks and is for sale to 
other European automakers. We'll 
soon see the Six here in a Volvo se- 
dan. 

The Five uses a swirl chamber lo- 



C re ate a 

Family TVeasure as 
Thousands Have 
Since 1916 

HandcrflCU'i} by our own 
grandfather*, our grarvd father 
clock kits arc sib'iini. assembled, 
easy-lo-byilld, of solid V wfil- 
nut. r berry. mating ;my nr oak. 
Srla include beveled gins* We 
hLindcm[t<HlMfHin hresa Lady 
Florentine and CioddeHS Diana 
l.yre pendulums. TLbubir Ijell 
or Westminster rod chime*. 
Hand painted mom who. 1 !:-. 
Send (jf.50 for 3 plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VEIL 
NON and SPIRIT OF THE 
CENTURY, plus Tull color 
literature of ah kit* and 
movements. 

K DEM PEI CHIME CLOCK 

PM-96 

21 135 Minnetonka Blvd.., 
Excelsior^ MN 55331. 
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Engine 

Type. &-cyfcnoef. in-line 
Sfjrft: 76.5 rnm l£ in f 

Slmne: m* mm |3^m | 

Displacement. 1936 cc |i3CBcu in.) 

Conpraaanxi 'tht*. 32 0 i 
Hofsepowr (SAE imtii: 6? «l *500 ipm 
Wwmum igrque (.Sht neli 1 23 NM al 3000 rpm 

Engi n* ba-aign 

Cylinder tupeh; Casn «on. Htted 27 
Cylinder head Aluminum atoy 

Valve errengemem Belt-dnven single overhead camshaft 
Cooling sysewm Wtfer-cooted, ineriHMMderictail | y nor'rr*etf 

L-lo.ut-.r Kin 

Fuel ayuun : Mechanical fuel injiKrtcm wflh S dicing tic 
cnnlmllnd warro-gp prevision 

Electrical System 

Battery: 12-v OO-amp. hr 
A iernaior 55 amp rnaxirnu-n 
Fifing order. t-J-i-5-3 

Dnvt train. 

Typo: Fi'om-*rKwi dnve 
Clunch Single, dry Cbse hydraLie 
Tra^Bmasiori. S-&pe*d, hilly lynctirtirwitd 
Gaar r*tip* I pC. 3 EJj l ; Jnd 2 12.1 . 3rd 1,36 1 . Attl 
ow I: Sir,. P 770:1: reverse. 3 50.T: final driys. 4 30:1 

CtvsssJs <nd suspsnsion 

Fmme; UmMed Kmelrucbon 

Front suspension' independent MrePheiwi struts w-rih 
coil springs, single control *rm ittfaitor npgaliwg rail 
radut 
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ELECTRIFY YOUR BIKE! 

PEDMPQWER exciting new bike 
drive lames tough hilts. Be mdepett- 
denl. Sltap when you warn Fils ill 
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uies Thousands said Recharges 
overrule Travels 100 miles f&r a dime 
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cutcd ah ova the cylinder proper 
where fuel ignites instantly upon 
being injected. Ignition is caused by 
the intense heat in the chamber, the 
iiir there having been squeezed hot 
by the 23- to- 1 compression ratio. 

The swirl chamber design alkrw r s 
complete burning of the fuel for low- 
er emissions and good economy, tow- 
er loads on drive-train components 
anti, as we found on the Autobahn, 
very smooth and quiet running. 
Long engine life is also un expected 
benefit, and; Audi appropriately 
places no mileage limit on its 12- 
month new-ear warranty. 

Supply, demand and dollars 

Audi's supply of diesel versions 
this year will be only one for every 
four 5000s imported, PM expects the 
demand to exceed this supply and 
result in some shifted production 
schedules back in Ingolstadt, De- 
mand would be higher still if the die- 
sel were to be made available in Cali- 
fornia. 

Audi has elected not to market the 
car there because of the prohibitive 
expense in meeting California's re- 
quirements for emissions certifica- 
tion of diesels, which are reported to 
be more stringent than the federal 
standards. 

Prices for 5000 models start at 
11)725. The 5000S, with Audi's I uxury 
package, is $11,360, The 5000 and 
5000 K Diesels are $10,475 and 
$12,110, respectively, reflecting a 
$750 premium on the diesel Five en- 
gine, m 



SPECIFICATIONS 

Fteaj suspension: ‘orso* crank- ax Is panhard jod, 5 tain - 
fcjpr; C44'S^5rtfl sItliIf 

Fool brata? Hyrjrai*] ^ uJ -diagonal ^ powr-as&'Sted 
veolsd discfl. ttool ^iwed druma. rear l-aetl-adiLJSfcnfli 
Nmc Drak*: Mechanical, on taai drums 

Tflhal OrAko-s*op! jihf 7M M n 

Wlwdi 

5' 3 J 3c 1 -4 |.GJkt4 jiluy whiffy spliona i 

Tim 

135 7D HR 14 alBBl-tHitt^d r^diflll. 

SLawIng 

Type Hack- and- |»«on. poorer -Mtiiled 
furorng oracle Ci4t) 10 fimfe, 33 H Bl 
Mail rn wall, 37 A h 

CipKlOH 

Engina: S U S rttB 

Tr*nsmifl*Hjri arC dilfffrentiBi. S.S U.S. pis. 

Fuel lank 19.8 U S. gal 
doolmg iysrtflrTi: S & U 5 qtj 
Trunk- 22 6 m f[ 

hirwulgnt 

WhMftase: lOft.f in 

Front rack 37.9 In., rear iratn. 56 9 m 

Ov*fBJI iRflflih: 16514 in 

CXerell height lunigadedl: M a in 

Overall w»dtn 69 4 in. 

Curd weight: 2BB9 Km 

fuel conauiripii^i: 

City 26 Tipg, highMay 34 iT.pg 



1&S POPULAR MECHANICS 



